N

N

22T H2 MBM; KQ/2Hb Q7 +Q;MBiBp2 T Q+21I
#v ?mK M # BM +QMM2+iQK2b
um w? M;-LB+QH b6 "m;B -SB2 "2 "2HH2

hQ +Bi2 i?Bb p2 ' bBQM,

um w? M;- LB+QH b 6 ""m;B - SB2 "2 "2HH2+X .22T H2 "MBM; KC
+QMbi> BM2/ #v ?mK M # BM +QMM2+iQK2bX J2/B+ H AK :2 M H
RyXRyRefDXK2/B XkykkXRyk8yd X ? H@yjdykkyR

> G A/, ? H@yjdykkyR
2iiTb,ffBKi@ iH MiB[m2X? HXb+B2M+2f? H@Yyjd
am#KBii2/ QM kk CmM kykk

> G Bb KmHiB@/Bb+BTHBM v GOT24WB p2 Dmbp2 "i2 THm B/BbBIBTHBN
"+?Bp2 7Q i?72 /2TQbBi M/ /Bbb2KIBEBMBR MNQ@T™+B2® " H /BzmbBQM /2 /
2MiB}+ "2b2 "+?2 /Q+mK2Mib- r?2i?@+B2MMiB}2mM2b#/@ MBp2 m "2+?22 +?22- T
HBb?2/ Q° MQiX h?2 /IQ+mK2Mib MK VW+RK2Z2EF IQKHBbb2K2Mib /62Mb2B;M
i2 +?BM; M/ "2b2 "+? BMbiBimiBQWER BM?8 7M#M2I @b Qm (i~ M;2 b- /2b H
#Q /-Q 7 QK Tm#HB+ Q T ' Bp i2T2HRAB+B @2MT2BIpXib X
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7LW'OIH O HD IRR®BRER J Q LSUIRFHFRHAMVED L QH G
KXPEQFIRDQHFWRPHYV

SXWKRYVKDQJ 1LFR®DIN XIQTE HBBIKWOHF

$UWL|IQFV. 1D O G HYHH@RNE W EW X WIHDE D Q J ] K&K Q D

&HQ @M H F K HBUE K & \X/DLLW K WG/HIpW IDD @VIHR GPY O R QP @ & +
&DQDGD

'"HSDUWRPHQRKRBRIY HGHRWNORQIN@&+ & - &DQDGD

'"H 'S D UWRPO-DQVAK H P D Q(®FHIFOY Q U E Q B HAS$SMIO D QUM WW Q F H

&RUUHVSRROWKRUV
<X=KDQJ
$SUWL IO 1B O G HYHQRN W E W X WIHDE) J
=KRQBWDEXKD'QYWHYDRW]KRX =KHMI&KKXQYD

\X]KDQJ ELF#JPDLO FRP

SLH®UKWOHF
"pPSDUW ISBNVOMK R GRLLYHH G d RWply O

&KHPAXHHQ ORQPNCIXEHF
SLHUUH EHOOHF#JPDLO FRP
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$SEVWUDFW

'HER G E®RJ Q L BAULR FIHNARHVH FR U 8 LIEQUVD BW LR WA HIDQD F W WYRHELLGF
QHXUR VEHM BIERIGAKF D GHIVG L \G HR @ [¥ @WQKIGR FXARIED W WGV L LLFDW LR Q
VSHFUHJARIQYW QY W U CEI QRFW LRYLHAD QW U LEHFFH (RWOGIFRG L Q J
ZLWK DS KXQB®W ZRDEHMN® R IMRF COOM QHH P SR DRMQIRKKEO D L Q
DFKLHYWQWH RS HAWK R UDREM RHX P OFQR Q Q H FSAURREH FWF K PTIXWNH D V R Q

E H K DK X F FIHNG ¥ N W &HV UIRMG X FWR IQYGH FSW RVR KD @D BMDKIR WH JBRDW LR Q
G L VW US.EW VRHEQ QIYFQN LYH WY }QHD WRKNKIFLKQ G X FEW R WV PRM QG HUVWRR G

, QW KAR/URHL Q Y H V W KIRCS/IRAMWK_I) F O RWFDRAMWASWHKHQ JWKVRXJK RUGHU
JUDBRQYROWKHRAR JH @ HEIWDEMU FHON IR G QW K\ SHLQWHUDFWLR Q'
JUDB&JHM HYD OWESMIF R 6 RGIR@O D SRS X OPIW L BOQ UW L KLEB®HW V
GLIIHYHSHAY L PHRQ/GL. W ER VU R & KX P D&R Q Q H FAWARVEHIPMD ER Y H

I L QG LUGHYW/WIX@® YRS W LFPKOROL RI® D U J H AARFIDA. BVH.FYRIG NWQE U R S DQ B YWUHD O
G\QD PZIEW KRS L UXRIFOVE R Q Q 8 FWREHWVH H U DAN® D PX ¥ VRUJK RUGHU
JUDBRQ Y R O XQI KR W W KERIG H [X L KIL\WKH F R G EG X DR E X VOVIQ@H QW W
DGYH UM WEIFOKW DS K F K L WLHFFVO XUENQDGIR P ILJ@XVQIERVE R Q Q B FDVR® H V

OH YV LRONVU JHWHR LRQEHWZRKNMMDPQBEBCREVRORIAREDQIDQJIXO
|HDW KRUW ¥SHU H G LR W RR Q L VWU BRAGHBH Q H WD BAHY V SHB BB EUHVHQWDWLF
UHVHPBEONVN HDFRRMWIHEDVE VR IQY H V & 6 WK Q WKIDBY 6 E Q IVIHQRPGH. H

LV ULWR BOXOD U JHEVFIREIHR R @IXQUIW XHBAW D EULIVEFRB G BWR I IHFWLYHO\
OHYHKPRE®QQHPFRRINMWIUG HIWUOK X QB W Z BURY LGHR Y H QW R V

V W XAGOHH XDV VRIKIXW B R J Q LDNIFRDM® H

H\ZRUG\6,FRJQ LGHFRGEBUDPBRQYROIWWRBBRNEFRQQHFWRPH
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QWURGXFWLRQ

0R G HIURD J MOHF K Q ¥V KFINWX Q F W P R Q@ WHIVIR QUP@EH (0B, SURYRGH
RS SR UWRD BIWQH X WPDBV WRUIFIRW €& MVOL R DYRER H F K & Bl Q LSWIRFHORH V
LQY DV EYUDAMF R & D& B HDAD F WW RI/ILFHFIH] ED QISR O O HID UK/HR S RWKHHS
LG IRIXVLI®3,E U DLV S RIBAHN/GLKHYW HR R'W V X VQ. FSXIGILY FAOBV & M H F W
+D[EH WO 1RZD G DY\D U RHAVR\P S X W PR G RK@DEBH Q) R S R QHKHH O G
L QF O XF4aW L YRWIOH BRI Q i IV[LIER @ O 3ROGUDFNOLQHUBUUHVVLRQ
PRGHOMMEYO 1LVKLMAMPR DYHO®RQOPQGBHEWKEHBEWLILFLDO
QHX QB W ZRUNY® Q :DQHWO 7KHGH FR & MWQJE DREH HP@ L Q O\
IR F X \RHIGL VW L Q WX KWWBKOLVE) D BVARHELUDRA. FOW L YZLWYLKRV@ DO LIRRIQQ W H U H V W
PRGXOBW H{ZH [ S H U L P WEBVOR U DG IQF R & B WIKD L QRHDAQY X F F HA/R/HHQY
W D F NOQLLPIRFGRD Q LSWLRYAHLVE B Y W IYE X Q®RAK U LHPBO DQIRFXWVRQJ
V S H FEUIDALHY L RRA\ D P S QHYHH Q WILDYID/Q GO DWW Z RDIMMER ZH\ @ H
UHFHRWRBS\PUHOOKXQB®W ZRUNPRGW®HF KGEHK REUGIHWWQFEMW LRQV
XVLGUVWUQ B X IVBNS LD/ALWR YW J H EVUFIMEHY Z RAKND\E WV O 7KL 1
PRGHIBOORM®IG [HCX P FQ& Q Q H OWR WHI WD BiIiR E H GVEBIGN  HEYURTELFOQN IDYWL W \
G\ QD RILRE @ RQV KK D DIQIGO W H JALDWKH @ CFHR\@ XHRHJ 8D W L R WGH © B R UP\D
X QGHUPRUQISVURFHVKNBRXHKME DERQY RO XWK RO R ZMKTIW FD Q
VX FFHVEHE®E\E U IRHAR\ Q WMDY BN D IBIRS X ORWH R QW EMEBE FWIVH Y L QJ
KLJEHFRGHQJR UR MOFKP DER Q Q H FBW R MHHEIW DE/HNQ F K PEOKIDND W O

+RZH YIHWH P DX QW OKHREM KK RLRFR Q Q H SWR RRW KHQWHUDRWLRQV
G L |1 HWHIORHS/IRFO\D U J H PRI OGAHFRREG L Q J
+HUZHLQ YH VI RURWHDBRQ Y R & 0\UHORIBE 12KW KIOW KHE L 3IBWR S D JD W H
LQIRUPRWHDIE E O D\WDVRE UJ K E RRIMRKRGD B R IGQ W H QU XW B LLYQD W \
P X O W LAV/IFQ QUHIQ JILURIP H J U H ED\BIHION L YIR@R IDUH DV WRQIRUPDWLRQ
L QW H JDIDWMHIRAD PEHJ FLQ FXLW QH\DZ RO H W ZRDHIDAQISW BER U N V

D QiBY H Q WAXXRAODMIIKGHWEQ DIIHQS UR SRR/ O WL GRPARERGHOLOKWHE1IHW
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JUDBKQ Y R ODXQUIR' GV WR IMRR $IO HR KPR Q Q H F\R R W MLLW IGEHEFR G L Q J
SLSHOLMYHIPSOHPHRWOOMW RRYEEFW/H QWY B 0D QWIER Q V W IRXCSW RS® U
JUD BK F K L WHFHRARXQUGH FAVRRF/AVV\D R QWD U DS.MU F H OZKL\WEKR/Q\G K M
ZKR DU OLIQWRQ G B FEGAULHY L R QEE U DIUM & KFDAS WKKLUHHIVD UDRHERFAEDXC0 D U
VWU X EE X ORHEI D ®RUPDAD U IRHBWDWU FH @6 R MR ERYBHH ISQ R SR@QHGLWHUDW X UH
VHW KWHH Y LSHYS BU (L F N KHR\WE O Z KL PKX E G LW KBHE WLRIHWE @R Q
RYHUO NSHILBRMWRE R Q Q HFSWIRY CEMMVIVIRG L | | X WLIRDDF W RS & \

IXQF WRRQDQL]DMRBQ 6 FKDHWO RWPXOWLRROGDIOQJ
|HDW X 0BV O $ VW KOHE V WUUHDSFUM V HRQKVX P IFRRY® H FIVERIABILED S K
FD S WWHINVW ZRWIND Q L RIWKERUD\\Y U X B BXUH WEAR@ L Q @ DWRPQED O
IXQFWERQRG® FIMERVMK D ODMIGLVHBRISEODWDR @MWBXO OPRUH
%XOOPREHRUQV %XOOPRWBBVVHW W UD\VQDQER Q Q H FDNKIHE R
NHER P S R QWEXHV MOHEHD WRIIUGHIW H U DB ML R IQWKVHE DROIX Q FWILE@WBODFW LR Q
EHW ZBIBIQDSH F LH LW KD O K QR IR U P 5 WR RIDJ D W LRWGIHYK HE 1HW
6 W X GIDHXHK R MKW MG JH VS DU D IDEW G WKISGSHBIRURQOPBKDUQLQJ
EHQFKP B HNYG ' KHW KHEG JH V'S DDW\DLSRKMAGS H G HROMAR@\Q HF W H G
KXPFQ&QQH FIWRPHARIGD U J HFRIDOGAHIARE HE DX@NVQ R Z Q
, QW KFHX U WHVQXIBH H Y D O WBEAKHH E 1G-HWF R ®IRGIRQD O D LBIRIS XORW LR Q
SDUW L XGO®ULV | HH FSQW L FFHRR@WE D I E RXQIM RV KD V N GOB\W DB R P H
W K-BX P D&CR Q Q H BW R RIHHEIN H H [ S OW KRS W IFFKIRQFEIHAQ F WILEW B ODQ &/ L R Q
JUDBK FKLWRGWKEYH R EHQF K RMUFXD XWEHUIGIY R ORURRRJ H @ HELLWVD\L Q
SDUFB &G MK FHL Q W H U DHFGWLHRVELM) F O YRR RQWS. B\ K Q RIQKWD S K V
JUDBKQ Y R O XDVPIBRWS/D URV/IE W DILUD SKRWU H R HDUY V WW¥R E X VRIDUHYIVQ
GHFRGE\QUQW UR GXHU\W X U RIWWLKRHQ Y SIKU F K L W HEW RV W DGIFHZ R U N
PLVVSHFLIGR®WE DRQRFZ L DIQWR G W DIFWWZMHY L V X DADKERIQ WU LEXWLQJ
V D O IQHHXW R L A B DIMDRIQ AKGIH D WQDG K S U H V H Q WHID R IRYCBRAVLKRI{DY W

&KHEOHDWRWIGHHFREB8RGBIQER P S WKW KHQ G LQUKH X URVEFILWEG BB W XUH
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ODWHDDRDEBAGWKRGV

IO5,'DWDDRBWMSURFHVVLQJ

‘H XVHAGKED RFN GVHDALN 5B W DU/RIRNKHK P D&R Q Q H FAWRAMH FW HOHD VH

KWWSV GE KXPDQFRQQHFWRPH RKIR LGS D EESIRRIBIEGHIEE. 3 B
ERW,K7DQ&,)7|RUPDMYHI O HFKABHGH S UR BH 8 M DQE BW GRW HSWD V V H U
HWD O 105, 9RO XPUHSHOHQH B IWHM BOBSURFHWWIHG] VHULHV

3 QLL I1LJOW KIDQWF O GBI E X 9@ VU PIRWIERQ U H FVAHICRAP D 3EEBUMWRUWLRQ
FRUUHEWDRQ ERXQ ®MBUL E\BRA BB/ WRQV U X FW X H DOKWEIBQRQ OLQHDU
)1,57UHJLVWQDMRLR Y SDPRQIUDQG PAWEQRUWDOL]DMBLEQ IDFH
SLSHOWRMBIF\E B WIRW KR U W U BBIOVWHERRW R G L YEGNDMD IDE B

W KRIQW R P S\OXOUMIBHE VK H \HG W V H U LIHOHRQDLA. EX\HGU | D F HY B B R MXBVLLGRIJ
DJHRGHWDIXAVVDDQRU)IMWKF&EHW RQOON, GDWB T X LV IWD IR LDQG

SUH S UR FIDWWIRXXL G % D U O *ODVNWO 7KNVDNMS,GDWDEDVH

L Q F O X B YRR Q LGARPYIHZ ® V PKUHHP R WLIRRE OQ R @ J XIRWRB M O D WREQ D O
DQTRUNPBP R UGW R WEHEWH G L |1 HMH MW L FHROQW D &R @ Q VOMIHK® U W

H Y HGHAY Q DOWVRAW KB P E OV QLID VR B X WSWRHQYMR LHH G EDDFI R 7 , ZK L F K
FRQV W BBH PSR DRGRXER QALHF RS L OH QA LIKWLD VW LEHQ G RIW K H

| RO O RE[LSHIU L FZHHE ¥ \D X\ Kz RD P E OLR)QJ G L VQRR@O'H S R U MAHRSQMKVH
UHPDLQERJQ LWW.DAKME\H W ISLHOHFG R SWWAHR § N YL GV KW E®BHR X Q Q

% D UWHAXO =KDgWvo D QI3 OV RVV@HDE O H

'"HF RGE Q IDLRQV XWILRUDESKQYROXWLRQ

$VDUHSUHVHREHBEYVIDR QJD Q L |DWILIRED KD ¥ H HAL G HOW HLGIW K H
QHXURVELWE BMDW X B AQIRVEZHWE K DULHY LIRQGH | L IGIHMDQ DW RPULFD O
IXQFWERQDGI F % XRPROPRESRUQYV *UDIYPSODPIQBYDFRQYROXWLRQ

SURY DGHQHU DOD PHARRQID GG PHY B L R @G U H HXRIPDU RWQ V WADRALHD O

QHW ZRQEBU/ILHW ZRKXNQ RQ OHPHDER E Q IDLFQV IEYDEWI\H D WRHE M H F W
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W KEHJ DIUD BQWARZ GLPHQWESRGN 6 ¥ W/DFRH W € I IRUQVWDQFH
PDSSMQIHN DG LIRHEWR QID QL ]OMMLR®WIY  :H UHF HIRW QXKW WH
FROYROR@UBDPISQFREBKEWKLQ QWHRIBRNDW XBOXD PLERIQLWLYH
W D VANKD B VO , QW KW XZHD S S @I H G H U DROURPH GDBKQ Y R EXWILRQ

KLJK REJIGH VSRIO Q RP QB[B\0 RAUKHHES CRAWK R O O RIDIFWR K VJK RUGHU
LQWHUWR®Y E EQ@M/KW DIQEBHW ZHH Q IQMWMZIRIJAS/L LIRHQAHDIBM F K LW HFW X U H
U D Q JIUQRI R ALCHY L R/G\D WULIDEW R H X B DOF XOLQ\DW RIRIIDFDXQW RXQ FWLR QD O
QHW ZRXQFWILLRDEIXG L | | HE WMWY ODWHWLLRHXWR O XW LR Q V

7DE O 6iF D Q Q8.0QUD P HDWKBUSH U L PGIQWRB&3WDVN I®BWDVHW

7 K H Q WA I\W DY AVK QHRW F® J Q LWALDDADHSY | X Q F W UR @O RAKV |
FRJQLOWRPHHQXVLRIV WIZRGRZH IXQFWYRQRBDWY VZHF XW

OR @DWN LLIEVRO WE S WBP SDEEGH V XIOWHG G D WDP SRIHOS,VLIQDOV

7 KH G B WIDP SPRIYYV WW WK W & B W IREB-RVG W O D LDQKEY D O X (DFKRQFW LR QD O
U XRD F R Q WP X DOV BWEP SPIHG W LPH \GHUSLHHREW GBK P BRHAW DW N L RO V

W K 6i5,S D UD ®NMHOW G U DRMH.REBKS H U L FRR@\E D® LR @ W D \DLEHIV
WLPHQGRBA HQH U DGVINVEDP SIQHRRQRR WX Q F WL RQ BVQJ ZD @WYQWHD P S O H
SHWU D@ G D WIDP SIOMRPQZR UNLQJ RX©R WU RQWOZD M\RD P SHHLY

wuLDO

7DVRPDLC 6XEMH 5XQ\ 9ROXPI (IIHFW &RC OLQGXUD\
SHWXQ 6DPSO} G SHEO R WM
VL]H

ORWRU
/IDQJXDJH
(PRWLRQ

6RFLDO
FRIJIQLWLE

"RUNLQJ
PHPRU\
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SHODWLR(
SURFHVVL

6WHSERQ VW BRERNDILRIS K

7KisHFRSLOBOWOBWBIEKH L J kKw o 7« HBHEVWSDUFH®ODWLRQ
FH U HER\DWOEY B H J LIR QWY HRAF R Q Q H IEW WRZEHIHRIO R UE U DULHQJ L R QW WY V
ZzHLIGWM. QI 0D QDO WHWEBW RBIBRHW MER X L\DXGEU DILUDEE KR U
LQVWRQEGL || H EMQ®D U F H OVORKW ERQE R Q V W UXFWLRXSIRVE UD L Q
FRQQHFWRBHAL QY HV WLXIDWAHSRLHE @R WK S HAWWGW I [HBEEQMHOODWLRC

VFKHEPHWH H® FOXGEAKXQF WY RBGIOYRIW KRRU WIXROGHH UYRBHVWLQJ

VW DVOH WQ R Y2 &xHIRWYO D Q D W RSHLU-PHOR & RW KR W IOMXEB FRUWLFDO
FRUGHUUYIRGLIIXWURIF W R)IDJDE & \ DPXOWLFRGDBIDARDFRHOODWLR (

ER X QB\W & DAKSD QU@ R U VIDLUFTKQ@. W M B W WFIRFXD H FVQWE R B/R J U DDRMAM U
DO DPXOW LDWF®RY V LR U QRIIU FHADL | H U H QRO Y6\ K R H Q)

+H UZHX V H G D IWDHAW D WAKGHH | DSTDUNE H VE B WR IRLGDKE K L WWKHEI K H V W
SHUIRUROBHAR G LMY DW\N D WHBHA V X\CHFE WG RIOR DHE Q Y H V W IDIUDLVRIASEH V
RIEUDERQQHFWIHMGWEWWZEHRSESRUFHOQNO X G WUHV W L QX § PMBMRD D O
FRQQHFW6&)RL WD QDWRPRE DB F W& GIHU\LYREKROH BWDIFQVRJUD SK\
VW U X FRXDDIERGEFHR U WMKELDFON QUHSVDMD. G K0 D F 6430 K U DL RS R ®RR Q J
Z K L FW KM D BK F K L WGHFWLKIBREY KIHQ D W RIPQ BO®F W ER Q Q ® FIWDLG/LLAAD\W H
ELRORIVERDQH FR R F WU D IV QB U X B WIXTKNS U MARS@RWWIRQ GF D O

PRUSKRGGRIQLVVFBDUHDMSHFW LY HO\

BWHB8DSSREU MRV RQWRH D S K

$ 1 WWUEHR Q VW BRIEFUDILBEIS K I8 H | L GLU@IU H)BBGE JHRHDFXQFWURQDO
D QD F/KK E MAHHP\D S SWE&SHJ H S U RWHDWWH @B WD IG W VH U LHYRGRWWLFDO

SDUFHOOPEAYLR QLORYR O XSHJ F H ORODW/R/RRPIE U DSLQU FUHKOWX D@ L Q J

GLPHQW RRHD PHWLHV U H W BG D EZH WK/HD FOHH QD WK 65 WLPH VHULHYV
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EDVRI@ KH S H U L FG-HQWID@W DGV Bl @GE/X U D W K RIDNX V FGK AWDY NEW R V
H[W DB R RAUHWR IHVG ,UHV S R Q RIAVFX Q F WU R B\DICUWS/AD L W MHD QUL W R

P X O W\ BEZNR B QW K F)XQW W KEBDIR EQ W KH R \ZH Q G\RLZ] HOL V F DVKGRLWWI R H

Z L Q G RZRE H) R W\WHK@® IVF X Q F WL RQUIXAFR@\WAIXLAMW BEXMR B IOMED EKO R F N
LV S Q QWIRO WEISBNWAK RUIWE HQ G RBZ/BU H VX W Q H UYIDW HEBXPVE R V05
WLPH VRHDIFRJQ LWRY KDV K RUMP H \ZH WEKKIWDRVER QU DRI EUDLQ
spUMEEEE DORNIDKQL WKBYNERBD MKLP H V, QW RNWBHED WAL D V H W
LQFOXGHVXQFWURQ@BO RN FRIQLGRFHMHDQRBYHU V XE MIHRRWMD\F K
GRPDDQGHVXQWY GDWDPSRIHOS,VLIJ(IIEEE 7ZKHQVLRJIJVWLPH
ZLQGRZH IXQFWYRQRDWY VDQG G D WIDP SDKHXQV LML QJO H

YROSRHGLFWLRQ

BWHSSDWLRWUHBBRYDROOXWRRBELHW

*UD FIR QY R QUX/OR BIYKINU D SIXS O D ZIKR. @KD V P R RRASKH U B KVERUD F VWHKUH. [ L Q J
PDJQLRXIGH R D QB H W ZIHGN)DFRIGIW R U P D DULDIES O DIFG B (LW G
I
ZKHERH\DGLDJRQ I IR GHH J U HIHW KK H QPYDIWAD QS L W KZHH L JAKDVV U L [
ZKLERN SH F IENHH GROHIW L E R GFIRID Q H F WHL LY LKA B GRKW K6 D WG DM@ F H Q F \
LEUDKRSR ERDDUDSKKHLIHQGHFRRYRSD\WERMYGIHIL QM G
7¢7% ZKHOH(QMQ&®Qr) LW KD WRILD S O DIF L DH)Q Y Bl SIBTRAME O DUHES K
JRXURRGIBWVL. @ EEHCEP®%Hr) LVGLDIRQWAMKERUUHVISRQBQYDOXHYV
VSHFLWEK@®HTXR QAWK DBRG HGR W B R U GAKHH. J H Q YIDXMXQMMA/IR R R W K Q H V V
RVLJGRDQRAWKKDZKLWKH JHQ Y HE &/IRIEMK VRIVILQGRIUWURBXWLRQ
WKHDSK
JROVLI® GO ILREGD SKD V VLI HQWHFWR D ER DLKI LRIGIRQYROXWLR Q
EHW2W K@D K I D ow U DO D VRGUDEBK\GHILDWG

WKHOW PH QW G D YBUWREA QF KRS H FG\RLAIDD. €
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ZKHYH. @E=EC; DQ& LQGLPBSWHDPRREHBUUD SR QY RO WLIR Q
(QIQ&®Qr) LWKIHDWRLDPSODHLDKQ Y BBWR ULW FW XDURM HEKML R S K
VLIGDWRKOYSHF\WRUNPBRGHVXDWLEBQRYD@HGZD\RIFDOF X WKW L QJ
JUDBRQ Y R KKNLFBXQHKUR IRS H U DRVMR.BW RX D W L S OIRPLY RALROF X Q/XW L Q J

VS HFGWHHRP S RRIAWKHREKS O D BRKHE@ FRW Y ROXWHRI@EWOG XVIBV

W U X QI DO IDE& WREHK H E\ FKRHO\ Q RRK DDHGH | LQHBX UELYH O\
-

&RQVHTXHIMDBRQ YR Q )6\ LIRIY G

ZKHEllHat—'HL‘DQRUPD’OFHU-U@JR,QD/S]GODEH_\EéQTEHL\QK}DUHHVM\/QYDOXH
=T

acL W PHR GEH DU D PAHRWHHUD D@D RK RHVUKHK HE\FSKRHOWQRPLD OV

%UDLQ GHERIBQQQH

7KISURSRWKHE GHFRERGHOVW KRIQLIXUWRQVRVWWDBERQYROXWLRQD:
OD\EAUW K UDIS KO \W WD B \ HRUO O FEXMH G D \@ W QG X OFKR Q Q HOFDNH GV
XQLWKR/IRRGWO NPV KRAHURHN ,YROXPYE® SKIWVSWK 65 ,G D /OW R H
SUHGHEUQH@GD BRGHVX@WELPHQW RRD U | 'DVKRUW
WLPH \ZH WEKEWY DRME RFOH D RKO E U DA.MU FHKON. U&/KAH E DHDMBI K DYWL R X V
VKD KRHVH P SRRIQ DR ODHW (GG V H [PW O QAN 5 BM D Y\Q SHKND Q CRHECH
D QS3U R S DV R RIKH WP SE\QIIDPALFW K L QD QEH W Z HIH (E U DLHQW Z R VDNWH V X O W
DV HRWE U [DLRQWV L Y P VSDRIBH Q H LDDQSEE & RIQER K/HH F R E E OHDWHRWI L J K H U
R UGHUR U PIDQWL IR DD QWRRAK O HDUQBEBK S U H V HEQWHOHDAYRRHIEVOHDWH U
DWKRZA@LJ 6 FDUWKH®SRUVOMER OD\PIXOW LOWUFHSWRRRU
FODVVLILFDWLRQ
7KH QWALWDY AOK QHRW F® J Q LW BDADHEY | X Q FW UR @FFOQ RAKVAH. |

FRIQLOWRFMHKQAXVLRIV WIZRKGRZH IXQFWYRQRDPDWY VZHF XW
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OR @DWN LLI)AVRO WE S WBP SDEEGH V XIOWHG G DWDP SRIHOS,VLIQDOV
7 KH @B WIDP SPORIYY WW WK W @ B W RBHRWE W O D IDQKEY D O X DK RW DY W
VSOQQWEDLQLQWDOLGDW LRIV W V HWW U DEXY. KIBHMEKA K V XAUKEDAO
105,G DMWIRW K/HD PHK E M B BW V L WROQBHW KAHK V H VS/S U R [ L P\ BiHY © WLV J
LQFOMGHID WRP X QL WVXHE M IGFVEY RGE QYD L O DFEG DI WH ROV W L Y H
WDWNM\WQJIWRP WR VXEMHPVMRWDR® K VX E MHRAYD\O L G\DHIDRSQ

V X E MIFRRIVAVHAG H F L | LV BABUD VGHAVD X V FCGR U D L Q PXRSGEDDVHD P B WD R/

W U D LHBLRORIKKYHD O L G\DHA/D K @ HAGR Y D OWBFYRIG BB U | R U PIMQKFHY B IH D F K

W U D IHBLREI\G KEHH P WG BIOMKKKH. J K SV MG LFFRRIRMDKYHD O L GCHML R DY H G
DIWH W U D IHBLRFHMW D YE IGF R 8 RGHDW K H QD O RIPWKAHBMWHNQGBH SR U W H G
W KHQ®WFRSHQJIJRUPBDRYKMGDPW RS W LZLMAK Q L @/H D OORY
ROPFAJIQLGRPIHIQELWRRGDOO D RL]DWREE LJKDMNNIRRQWRE DO

RY H U | LD/QWEIKQHR LIVIHHEMO 5, VL JQDURS RRAW ZDW G G L W DFSG DI BV& H

Q H X ULRYQROHDW Z¥X OFFR Q Q HFWHBWM P SOHPHR WERBWHEQHWSRKQYROXWLRQ
ZDVEDVRG®\7RUFK DQ®D\PDGSXE O DN®\L OBFEHR OO RBHGRYVLWRU\

KWWSV JLWKXE FRP JKDQJ\X XVWF JFQBWXWRULDOBWHVW JLW

4D task-fMRI data Brain atlas Time-series matrix Brain graph

—

: -
Parcellation ! S_\\i$ 1
@ : :
3

Sampling: |4—’“T |

ChebNet graph convolution

19 Layer + ReLU 6" Layer Flatten MLP Prediction
i : == L ()| MOTOR LeftHand
15! graph filter| ¢ B !
grapl | _: 7 Grapl — 7 () LANGUAGE Story
e

_____ EMOTION_Face

D SOCIAL_TOM

( RELATIONAL_Match

()| wm_Face2bk

)LIXUBLSH®EWHDEBFREVQIDUID SR QY R AXHMRRU N


https://github.com/zhangyu2ustc/gcn_tutorial_test.git
https://doi.org/10.1101/2021.10.12.464145
http://creativecommons.org/licenses/by-nc-nd/4.0/

bioRxiv preprint doi: https://doi.org/10.1101/2021.10.12.464145; this version posted June 10, 2022. The copyright holder for this preprint
(which was not certified by peer review) is the author/funder, who has granted bioRxiv a license to display the preprint in perpetuity. It is
made available under aCC-BY-NC-ND 4.0 International license.

'H XV DG L P LQDHDW DRUANK L VDPSFMVR S RIMBREKGIU HY SRE MK DBWO  H[FHSW
IRDPRUR SK LV WRIFRIWIBDG R Q Y R OXMPLHRIOH E TH WE R Q Y R ODXONRZRW K
GLIIHEHQIMD SK FKLWE RWMXUHR® D U LRX VR O RVEIURDQR W OPR/G D\D G
GLIIHWHSRWE UDALRQ QHFWGY WY HFR BRGHARQ VR WWK HE TRHW S K
FRQY RO BW LERUNDKI U D KO \B MWIDVOKD \ HRIO O FEZBI® D VO HB@IBW ZR O D\H U
OXOWLBHUAHSWEYRRQVLRWLQJIXQLWSYHF LI LIRIDVERUWHWR HVS5,

Y R O X mHKH D V XEULHDR. W LYWL WR/DVS SRGWRUH G HEWPR® EGRYVLRWLQJ
KXQGREGRHYLRQN UHJLR@® UD L Q CHWRPRHIVO D QBH V XLGQW H G
D' WLPH PHWBHKVHRE UDU®ISEG L AW BHE QBIVW ZHHIHSIO R & U DULHY LIRQ V
FRQVWUY XBMWWCHDFWRILESKNRMHREWILGERDVKVLRQ ZPARJIJKWHBU
IXQFWERQDBRMREZRIY H TOXE MXIDYOER RW W U X F\R X D D BDRRAHVLFD O
W K L F R@QH TP\D WOWHUD IEW BAY Y S R-E X O D MRV KAHL P H  \PHDWMDHDESU D L Q
JUDBKUHPSRUWW®RIKHDSRQYRORWWRRIF®RRGEBDRYQHMIHSUHVHQWDWL
RIWDVN HQYRXBB® LEAMMD FRX Q WLSISER Q Y R O XOW L FAGD BKD NLIQW R

D F F RKRE/K DDLFOW LRIH W RKH J L RXQD F W\L IR XUDHD) D OWE RED W H U 2 EW B R@V
EHW ZEHHIQLMW ZR N Q FWLQRW BDDY) DYL@E@H D UQ EBHK S U H V HIQUBHD WMLHR® V
W K U DWIKR 00D BHDUQ\GR | W PO F W RRIGAHRU H GLKRHRYI Q LWWLLYW\HR FZ IDWWH G
HDAMQ SWWPHQGREHPSOHPH QWDKK RDUNW § R Q Y R @WOWELLRR G
3\7RUFK DQGZDVPDGHSXEOLBYDLODEDAKHROORZUBSRVLWRU\

KWWSV JLWKXE FRP JKDQJ\X XVWF JFQBWXWRULDOBWHVW JLW

(IMTHARYNVRUGRWKHE1IHW

$WWOLRHEDW LWRIQH DERQ Y R & DEHI R Q@ U DWR\CHIIRE VI | HURIQGWH U V
TG L AT &4 TEACTA TEASTELZET- Lr-Ls- Lt
ZKHEH\WWQRUPDYHIHRIRDOD SXS O DB RfBQq sa4:R UHRGEDUDPW\RHU YV

O H D USBHHG L | LEKOFDEODWWB R Q Y R @XWKRLQQ G L D WRIMB D O D \R QWK H
LQSWWQBH\W UHBWBRIEBGHSHQUBDBSRMYRZXWKR@GLEQWHM DWLRQ

LQWHIJEBWIRRERQ U RWIKERUY SIKYW QWHJQ B WL QW LYY IWWIKQD P H
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E U DQLHW ZRUNSKQYRZXWKR@ G L ODWHN I X OB O/HR W B 0D IDWRVRIR
VWE IS LJIKE RUIKRRRSEK ¥ Q W H J W BYRIQYRHY M/X D PW LI ¥ R® R FDDUGHDLM K L Q
DQBHW ZEHUDR BW Z R X W KK R LFFIH R U GAHRUQ WW RIG DRI KD IRUPDW LR Q
LQWHJR QWD B®\Q H UDSHD NZIKGI® W KK DBRQ Y R Q QW/IHRIQDD RUHRD WL R Q
| O RZZL W BLL § WQHHSL J K E FEUKURARSED JI\D B RIQIDRBAD D L W WIKGD FHH W ZER(WAN
DOPRRQOWHU FROIQHRWHE X OB V8 HRIQWPKHRIVPL J X UG L O O X WWKDDAW H V
W SHJ R S D JDDMMED DIU® FRD Y HUBVH\P LADHDRHWH U )RBR JQ LOMIPRG L Q J
ZHH[S O FEULHIGI UKHRLWFIH R U G BB H E VISW Q R ¥ QVIIOHR/IW D@RXDG
VLIQLIERREHFRGHQJR UEDXQUAIQUI K RIUUDHBIR Q Y R O XW LLROQYWRH D G

L QW H JUIDMRLUGH W ZR UMV S HFR.@DIK RARIPUW LR Q

'HILQLRHBDEV FIRR QHFWLY LW\

*U D BKJ F K L VI 1D VR MIKFAHW RIIPVS D\F V8 R S D FOLVOL R Q@ PIIVRIAW GEH D:1HQ
H[S O RALH CH WH®RWH G J HRVE U DRLRQ Q H F WRLEVW R F R GLLQDFIO X GD®F D O

D U F K L W.HYFGAL X B VL WY D G OO \ALHYY KRR U WWOEDIOWSD W LD O JARIPFRK Q L W \

D U F K L WHHFSW X MGHHXVBIDIDFG H WVYIRBK RO H WWDIE@W RGUDSKLRQ JUDSK
KL H U D UFHKW FIBWAK L W RDWEQER QDBR MR ZRQ H TOXG FAXIDQVLRQ V
%2/'VLIQDXOQFWLRQD®RUBKRORIWEZBENUYREWUX FRXDDBD QFH

F R U WLKELDFOD@ H BY IV (B.RE X OR WX R K MEH DD ZKNDHFO O F XEDWHIEG
ROODVWPHXDOWLBREBPOOMMWHEME® 6SHFLIURMOGIOREUSBDWFHOV
L QV KDHA GVDKM-S D W L D 20D YANIDSIOED MCHIGE X @VIOMELD0W G MA@ FPHDQVFR LMK F K

H O H PLHQQBV. FDRAHLV@K EERU DSBQU FVHKD\R QBB R UMU L DIQWVGER/U WIXFLD B\F H
XVLWKBEEBFRPPRQGVL ODEH & FORPNDIDRRERAY Q H F:\W B R B H\QREIRV Z D U H
7KIGL1IXVLRQDNHIEKU D RWMIGHK R O H FSRURVE B [EG 01 IL ¥ WLLREDF W I DU/IHSK \
RQ+&3GLIIXVLRQ DELGIOWRG O HERM G VXE M HE WHD AKO H PIH@A H
FRQQ HFADIWILQ\E L F\Y YCHYGIUDUIRIS RR WL IERAQW D¥ W M H D B 8 IMZWW/B H G

D Q\ D LBIHUWF HROWBI Q<D O JUH Q 7 K HX Q FW L R QZDO¥ D O B SRIDWHEBE Q L P D O

SUHSURBHVWHQOS5V@WDWRP +&3VXEMHEHPWLQY KW D QUMHOWHKRG
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JURXS ZR B HFHW MWILLPAMNWNERIR Q Q HF W LY P\M V0 K DG ® BIEDUIR T X VR |
DQWKB®H U D\VKAHE Q Q H FR\DLW UDVRH BYDXX EM AR W W U X FW XDIDW JUD SK

JHQH UDMDHIGE X B W X ' X D) D BIF @ I WVVL_KELDFOE @ MRI@Y Krkd 3V W U X BB, X U D O

G D W CCHFDUMRHY W X E M HREWDVR WVHKERW S D IV Q\BVD U X B WIXSRHE@ QEHU DIIU@ S K

ZDVHQH U D RW BHY WIURK B W KOHD D W RIPQIKIE W 1L R QEHGK V FGKIKI R X S

DYHUBRQ® H FPDMWILOYR [ KK DB K F K L WRIF %X B M 6K WH/RFRIQVLGHULQJ

W KV KitS D U V L RLUFUDINSVRHIHHW R X S HEJH B LR U R PQ@ KU DS K D URH@AKP D UNV

<H QG DN QHDUHVW I HILIKERKWX Ll @ WD EK CARXY Q H EWRRPG

FRQ Q HHF BVEK DULHY MRRYOWH L J K EZRDWIKRKH. J KIHR/QWQ H FAWLLYHLGWXO @ Q Q J

HGJH VS CEUNDILUTHSK K D YOHD M RS O RAURHE KVHS D UR/IE W DILUGD S RS CEFUD L Q

GHFRODRERP S DVUKER WKHRN LJGERUHO\ FROMIRBWHEBEWRPHV

'HILQLRVQ R QHWIDMO DV

7KIBDUFHMG R ARRAQQWWKRHD IROW KW D $ K D U IRHS/M\U F H @ R WR R BHH H Q
SURSR@HGL W HE\XW XQLH | HURDQWP @ 5 D COLQWE Bl W X/WARHKUHH Y ISHDSE\U

(LF N KR®O 'H WKHQY H V WELLJI DRSHBE) MH OVE B W RFKEDIWEHH HZQ G H O\
X V HLGOW KGIL W H 7D KWL D EO R O VW BERQQ H FMQIRIWP DWW IR QFWLR QDO
DQDWRPRXOWLPRGRAAWLEUWD RIDRIF WS B Q PHCFGRIW L BABKKHL IXK)
FRUUHVSRQ\G ARHREN L QX QAWRE B Z R QDA \R MDQAN HEURINHOBS RQV H V
D F URX 8 WLSENHA A WWDRER J Q WWDLWHRW GHRIpO  *UDWHMFOQ  ZH
HY D O XX0QWHAGD R O Z RRUNOW WHRF B Q GU H VW L @H W\ZRRAGHY LR/IW D Q &

V'S D WHPD@W L DXRAKIGIOSH U HFEERUDV@H R /O DQIZ QFWSBRQBPHO®D WLRQ
P X O WULKB\DRHO KRAUIQR/QVBIF @ IDMVPEKID W L U HEVURDBLDQWH HREBARIMW LIRIQY L Q J

DQG FRUWSLDADROHOAS H F /R K i\ © )R QDWRPRLEPWODDWLRQ
F K R WHOAU D L Q QIAWERIR® M/O L QUM KBW H ¥ U H FIRKO\Q H FSAULRY IGBHH\L | UHR®
GLIIXWLROF W R DER S K IV WAW DULHY LIRYY KR U VDIQNGX @ F R D W i ETREDO

JRSDUFHQZOWWORQ PQ RIUP DMFKRWY K B D VINCHUE BRIRQ VR.IV W V

D U H.EWKEHH U HEERJDBR K Q B\W & DAKD QLI R U VDLUFK@ W X B WWIRRD@® H FW L Y LW\
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DQW®W R SR JUTDOEKIN B O )R WH D FXD U F H CRODCSIVHLHRYQD O XWDKMHEGF W LR QD O
KRPRJH B WIDWF X &EDAHQIS DH G 2 HDWVRWU H @ DW K RGN CBLOQU Fi O
I X U W IQRY B V WWLKIIBI W B &/ E R QY YW IS8) UV HIBPQIE Q FWK RPDRIH QDB H WO W K H

GHFRSHQIRUPPROBOUFH®OBWLRQ

5DQGRPEUBG®® SKEUHHZLULQJ

7KHRE X VRWY IGNA\F R B RGHDYQ Y H V VELLIQ W bl BG X © GR.P LRIF/RIRIP\S K
D U F K L WIHGEA) XRIDGYF, RO GAHRY D OZH-OHWMK SHH F R 6 RG HIDV P S ERWP D O O
lOXFW XOW KBQB K F K L WZHF WX YW HIEH B Q G R B IXIBRIG MKW RO Y H V
UHZLBIVDKX Q FW L R QD\U ZIUDSR KR S RRIWR @ Q H FAX R IQIVRVEECHD) UL M H
SUHVHKYL KGO REDDB K FKLWND/GRPASREQV 7KHUB QGRPIXGIG
PRGHORUH VHUYSW W UlIUEREVRIYL J 1 QD HR F O YXORKIBAR H D V XMSDW L D O
O R F D\l QRIQWIEFRIDWICDEVH . Q G K@ ¥DE H Q H UDXWPIRYGHR OWHIHP S L UELIFAND
Q HW ZRUX\U R VE L W & BBLYOX/WWHDGIRB]G@D V V H W \WH H [ S O REULHIG U Bl W WR V
RIUDQG/RP S SLSDIQ Q I¥ GMICH R/IW @KHUBWLRQG L F\DKYDBIW |
HGJH@WKMQFW LR QDHUMIDISKK K D Q G R B UHSEKWR PGIH J WHHES U AWKHQ W
L Q K HRJIHVPVDEMAKZLHHI)L Y RGKIDVON VEBIRLL B Q LDDWREBIMH. B DQG
PDVLPXGDWHR Q QLHFEWIIRYY/\Z @ X\WERU DALLQ/ R & &HALKKIL JKD WHHD BI@H
DO 6SRUQV 6XUH WO 7KHVB QG R P UPHBK\OMWK AP S DALIEKK H

RULJDQIDFOV LR QOWHIRAIDMBKROCEQAI DAV IHURQ®BHUV

5D Q G R PALU BI®® SKR/G M/ VDIDEEM W DR D F N

,ORUGWR Y D O XIOMWMAK K3H F R ®IRGIHA DW R E YWWRWD Q GRRYW D U JBIWW @ AN V

P D Q X E\AL@\H @¥ A BRI \R IORRGG H W HWK M D 0 WIRWVU R QHBY D O X\CKWMHGSX FW LR Q

L QV KSHU H G LFRFLDREDXY LU H W B R GOFIASU R F HKEDSHHF® P P R R OMCR

VLP X OB WBKHRU DIQMXEQH X U R GRIMEIFIHNVUAVBR®/ W +RQBQESRUQV
)RW D Q GRRRBKV WZHIN PREH OLH)V SRQRBINQ G RRA\GRGHNQJILQJ

I[URP WR RIEUDEDUMBHOBH SHOYYWIIE HRWYY WL PHWN X O QH UDHDR BK W\
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E U DLLKJ IZP® Y D O EDDWH/R F MDY QUR QLWIBIH VR @ U PALAVWKGH F D/

E U DA.IPF R G)LRW/ D U JRIWY H\S ZIRWW B ABIN P R QIRGHWY R FZ DWRKIBQWULQV LF
QHW ZRMML L6 HQ WE L4 HRGRU UH VW L Q¥ Q/FVIQR IRV B<WNRVIY O

2 Q CR U DUIDJ LRIQAPKE H D V VWD U HID VH FAHHUBR Q V L G NDUHH/GER QIVO H QVRKLHRLIU
DFWLYQWHRI®ORZQOQ OTYKIENVX O Q H URDIE DEKINDR QW ZZRDURH D V XB) WE& H
GHFRIG HF R ®IEF X WD WHILE O Q IQW ZRH\NIDRIOR/P S DW RIGRU L I GRIFAGLQ J

PRGHO

6DOLRRBUWUDBRKQYROXWLRQYV

7KHWDOLRQEQDODVYIPW R RF ZWIHXKL V F U L P LEQIW/X MHKEU DK I GA\SR
GLIIHUHEMMWLIBMAKH B R DALWD YNWH D H\HH Y HZWDDW R LV X [DGBH H)SH X UD O
Q H W ZIRUAND X & VD O D\BEW L Y HSWLLRIY HE@OH U JD QKGH D W PEIHSOVY BIWD M X
DO +H UZHF K RW H HUPHAW IGR® RV Y P S O H P H R QUBI\Y HRIQ GLRDMSLKR Q
FRQYRO%WURQYHIM@EH UJ 7K H D VILG# BV KIDMYK_HD SIX)VRPE U DU EW O
UH O HW® W H G LEEXWY REUAY IV O IHR\W KR S\KW @ D G O XK/IHIKK D QLIGMK H
OD\BIEW L Y DKAB BH K D U D F \& WAUKIRHDGS R FAQKRAX W SLXYWRVQUHD S X MIWAKK H
SRV L WL G LLHGB 7 IV WIR DR D OKOD QA R/ KLHD S\KIW QLDGDRVU HADKRHX WY 8 B &/ X H
6SHFLILURWX®MDSKIDRODL®QGy VD Al oy H Uz uuw I wD Q

EHFDOFXIVRWBOR ZV

, OR U GMRH Q H WEBMDID L IDE\HY W DDIWBRU H W B R GRIQEY MGOHE RFKID L Q
UX@HBURSDWBIWD GLHAWKHX WS RVKQWHD F MK SXKIMAKLMXLGHG
EDFNSUR DEDUVRIDRE R YOKE HK U H WRODOU\M IEEQ WWKYHD FGHL P H QIVWK ®

L Q SXDWMDI X U WEKDHDUF XIKIHVD MVEPID [S O L P SEWW D NW &HD U L D B8 RIVOWIL P H
VW HSKD B U FRQ V L GAHMELNGD U L R VAAD O LIFDQURX IR Y DGIHRS OZ DIVHRS
HY D OWBRR W U LRAEWW VR QHK IRMNRIG\ QIR Y § RGP B NIHWR P S D UIDFELCRY/ V
V X E MW RID\O LHDEOHD G G L W RRQP O O'R|HG QI H @L W KKV J K IV G

DG R P L GIDIGIRW DS/WH G L B Q@GRZE WM@ RR Q W U MERKDS/RIG L FW LR Q
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SHVXOWYV

'HFRGERJQ IMWWLIX\MWIYQWHH P SR \DROM)QRGL RMB F X U D F\

'HSURSRPRKGWL GRIFIRISL OHDD QRE&KHE IHWSKRQ Y RO WX BBK H

& KH E 1IGHW¥ R ®IRGIJHE D Y D O XOM RVGAR J Q LEVMOLW W H&3WDVN ®BWDVHW
DFTXUURB KHDOMEMEFW® VHFRQQGRZKH FRJQ LYW PAHH
LGHQWLVRKG H WDHMVE X RDF\ PHD Q 67" E\XVLQIJRGBGRVYV

Y D O L GZD WIKRXQV S BVLWMYDENY. KIEHMEHKEMYH P S R \DROGMMGHR 6 R 8 R G HIDQ

JRG R 2BV L QUOBHY ROXPHP VRIG X U D W L W& U H G LOFFAFLXRA® P\6 RFYKID Q F H
OHYHOFKD@HYHO 7KBFFXRNEQJOH VRORQMHRVEZDWILROPSURYHG
UHD F K L @J WHNLL@IRF RW KBk 1D A HRFKAH P R G \ QUDHPL S RQVHY @RQ)!
VLJQID ®YF O XI®5QMIR O XPLHWV KUDQ WAHHRHD \RHHAD MKDW NILUCREPR W K) D IDQLED J

W HWHAWHY K D YOHO VIR D O XYRDMKEHEY H D § © H R I B I 10 WRGALAW L VRCSISRWAW R U
PDFKE@®VVLIBORKLWR QBQGR QO INGHIMHIDYG R P HDVMBEP XOW L OD\VH U
SHUFH 9WUFRRD V LR/W ZIR OFR Q Q HOFDAY HRAW K/HD FG-D W D K H WV X DVBYRY
VHFRQLZHQGRHE P R Q VW KK K RE&JIGHEPHRE R ®W S H UDRWIRRM\GOHLIQ H D U
DQGR QO GRINR®RGHODZLGAHD UJVEAMD EO K KHE DHOW RR ZBME JQLILFDQW

LPSURYRFHOW KLEK RAHWVWIRDESRQYROXWLRQ

/IRZPLVFODVWVWDRNERNE DEHQW ZAFRIQ LGARLPYCH. Q V

,QR U GW B0 D WW.KHD WK IBiH) U R GE\ W K&K H E IEHMDG B F R @ HH[ D P L QVHKG
FRQIXF DR® QO KHHAMHEK L E IQ G L MDGAHR/S RRIW UR@® OS/WH G L B MMLER® V
FRJQLWOMWMMBR W RP DKM QVLDJI VHFRQEHQ G RZR QI XFDRYKHR ZIH G

F O HEDOLRG ND J PQF® L W W )M/ JOUUBH Z K H WHED M R R IHWS H U L PviA D) \BMDEDH

D F F X UDGWHIDNR DLW VRIQ G LWMLRQRV YV GRRAVIFIOPD V VUL DLVF B WIL\RWD N H V
ZHURXQ@®VD Y NWK P LKRY\Q LSUIRFAHHINRWIQ WY W B I\F AHHH@MD \& U R B BDY GQ J
SDWWHWPRRQGLWYRQ@WEDFYNEDEN WDWNWWXPPDUWHKERDIXVLRQ

PDWIVEFR WER VAR R J Q LAARIPYCH) QY X BHH D FR J Q LGARIPYCAIDVGH QW LW.K G
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D@®FFXUDADVKDY $PR QW KHE R JQ LARPIHWQGHD Q J YMDI\HKNW R W\D W K
DQBRWWDVEHWIW KDLQ&W W IWRIRIMOM R Q IZHHUWM KRR VWD V UBIFRJQL]DEOH
FRQGLEAVRK@ Y MIEH. J K 8 ¥ WF ID/QBHF\DFOROUIWH YD YWFRUH D QG

UHV S HFI\R MWZED Q J ¥IRIHG L VQ EQYWR WRRIQ G L WY R @Y J K\HAR ZHW H

DF K L HAKHHGE H F R ®LVPID O@XHRERIIW [ S H U L PRHROQAGD. QY H R Y WML WSHHGF L I L F
FRIQLGRPHIQG X UH L KVLWDVN GIBM[E O X VIUREPOL Q B R BQ LGARLPYTH. Q

G XU PRS WO D LDYQKYYID O X PRAULEROW IVGAFRIG B BK L HYHDAU S @ H FHRERINQ J
RWKHUK RAURGHHUWWQFMWILEBXKRERUNLQJ PHPRUFODVVLRRQGLWLRQV

XVLQUDQWGRFERDQLWLR@EODVVLFRQGLXWILRPWDWRSSRWRG DQG

| RW KNHZRR P DZIQNEH FR @ QQVR 105 ,G D WID Q)® Q
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F R J Q LGARPYDHDOWK KIRIQ W ZGHRIFID 5 @D HEIDURG-IND J QB ® L VRHWRSHR Q HX V L R Q
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VKR ZRER W KV DFVRIQ G L W DRO@V R J Q LARLPYIHEQ)\R W KYH. V X D O & KL\V8 BR/®
WKUHRKRQZGDSSOURIGHR QI XRDR/QQ] ZKLEKGLDDWEIMW FODVVLILFDWL
U DBHHW ZGIRIRDLQV 7TKBYHUDJWBRBHD BRPIXID)V KRZQF ZKLEZPBV

F D O F XE\D W H (GDN KEFR @ HW K DEFR J Q LOVRLPYIELDYV RI@V KHX P ERIVUD P SO H V

$P R QW KHFE R J Q LAARPIHWQOE Q J X BVIHVING/D ¥ NR @ 9®R WW D VIN/D JH Q W D
ZHUMKAR VWD VUE F R J Q E FOE®HVR WRIVWH. FR JQ LOVRYDIL Q FOXMEBIDW LR QD O
SURFHW\(I$Y121$/ZRUNPABPRUD VRFEROQLW2&Q/IDFHP®RWLRQDO

SURFH(V2R21ER®RYHPHIRWY5 DQ@GD QJKRBRPIIUHKHRIFIBR €)Y

7DEOBRPSDURFRQQ LMHFRIE LQILQUQBIQ@R Q O IPRHEIHD V
'H UH S RW WEH{ 8 WU | R U PROUDHEND V HOR. @ IBOWDH U IVGI DR MKKNSHUSDUDPHWH U
JRBI&DSSUR ZFHKMWGRD H Y VIRMWUBW F L VARRWIRD®R 6 REW L BBV VH V

UHSRUWKHHL IJKHODWAFXUDRPVMKBHBULSHD URKUWKIK\SHU SDURPHWHU

> ) R@ D Q G RRPU HAHI H S RW Wil GK B /K DD VWAHYWD O X DW L Q J
GLIITHUHW®W W VDK D V V. RIE G XEGL.SBIW U BH V D@GXPERIWUHHV
> BERO/3 PXOWISOIDWHSWURGLQUVWIRDSRQY R O X MDLEREO

DQ&KHE1IXW. QRUGHDBKQ Y R OXMJIHES@®W WHH GBROGW D QGGHDYUL® WL R Q

RWIGHFROEQIUDFRRBVIRG GBGR VYV Y DA WHOIW GRERLWY/DBN. KIEHMEH F W

ORGHOV 7TUDSRFXUDF' 9DOLGBMWAORUDF 7HWWFXUDF\

69& OLQHDU
69& UE|

5D QGRRJHVW
0/3

*&1

&KHE1HW
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2 U G.HIU@ K HEE ERW WAUKRHDR'S D JDDAMYRKDM D S K

$WDRKHEIHDSKQ Y RO R WIRIEHR Q R I [WIDLFQV ILYELUR\S D2 DWRIGE W H S
QHLJKE RRIQUAKRIED $KL OO X VIV)U D XVHBG E R WKEHK R LR H \R U GIHQUBU D S K

D U F K L WAHLFIWD X ULHFRDSIYFIGAU R S D JDDVRIIOQ R U PIDVRIZGVGEH DH QW L ED W H G
W KH S H A WUHDEW WMLIPE | L UNQAY H V WMLKLIB B/IRFBAVR U RIQUIGHH F R @ RGH\O

V'S D Q @LYQUUKCHL R MY Z&HUH LQGLMDWREBO QDG IRRW KLH S XW

| HD WEK\WHMH BIW DRRIE B G H S H Q GHIQGQ WDKIEHAH J R B WIDERQV UL R HWY F K

QR GRLOMGV UGHF MW K ERIUWPHK L Q G L MCKVIAHAVH JQ B PRGBY € J RRQ W RUH V W
Z LW B\ RH FE UIDELHOW ZERXUMD V W HDBBQ GPRQQWH U F B Q HEMZRA N V
2XWHVX\OHEI X UMKRZ\W B EHFRGHQJRUPDRE MPGORMHGFUHDVLQJ
W K HR U ®HQWH D FISHOD K B-®R )R B [ D P SAKHXQV LRI X Q F WLRIPKAI X U H

D WRHKHE-HWRGHORKHEZHWK s VKR ZOIRBZGIRF R G EG X WKRIQJ K
RUGHRGHOV YV UHVSHAWUYKH@MQGP s EXZDVXEVWIKQWKBO O\
WKIV@H r PRGHO 'KHQ R W KMU D LRXUQHYG L EDWKE OLGDWLRQ
D F F X IDIWFKHHD IS IH D FAKU D LHBLROK Q H U R O O RAZHYHD PEHH K D YL KR H U D O O
SUH G LIFFAFLRSDB\W B B S H B[ L B BAVHDGMHH Y H ®1 Y D O XADVIHGGY LWAR K HW \
RUGRHDFIRJQLMRPDIIL BKH PR Q VEVMIWDWRRED L Q VISIHIFERMBO VWD QFH
Z K HQV LIXD FW L R Q PLOJ) X HBASKEHH F R 8 DOHIR WIRQ/® Q J X IVDHV K R ZBILGN W O H
LP S DERW K HR U GAKLL ALK G L FDR/BHE R RIQW BWZW D \ZIDW U L EMIXQFWLRQDO
LQWHUZEW KRG PIK Q F W DRIGIZ®QRIW KHDD\S KGHH F R RIQVKRUNL Q J
PHPRDQ®HODWLRQDQVB WRREMEMGBID V LR YEHNR\RA.HR U GHAGH U H
FRQW L QUPBYXM\NONHEF UHD VRS O W WD MO WH U QXQWARILENY B O P EVKIVR Q V
SODQP SR URDGMKH J K RARIIQU WQ ¥ WA LRFQ Y2 DG ZOIIRE V H XV H\@ & H
VSDWLDDZH@E KX WHH [ F HS WDW®R J Q LWL EK\D H | LWRRH BK RIUUEDHEK
FRQYROKQA®RQIEIQIX MNBIVAKL AKQ Y ROYHW GR OO U E B DY/BIG Z RRIW V

ODQJEKRBRPIS U H KB QWX RHBLLFIDRH V VL Q J
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&R P P X Q D WEHINLHW Z R EAH/OLHU R WAHWR RIQROEWLRIQD S K

7 K H D HRHX O WATS\@RHF D' S W XVUGHE WV ZRRULIND Q L ROKVX IPRETD DX QL I LUWAKSTUW L D O
FRQV W H DY. NG DO E PO R P HREEW\D/XQ | IVFSHD W L D GE U BPIRSKS KR O R J\
VW U X F® XD D RDRRAUHMW K DFONDFHVRNE R S X O B W XE @ /AWK FW X UBWD JU D SK
FRQQHAWLRUWMHWIARF WERQDORDWEZRQH TR KO WXIDOWL/RQYVIQD OV
IXQFWLRQDQGIUDSKRIUBEEKMRMHFWIGROMKVLRQ ZRRJKBWHEBVLRQ
JUD SBQRW KHRWAHP DL Q Q\Y H V WK IBRAKAGS RIE U DIIU@® SKM X UBPRQ J
ZKLPKKAS D WU DBKD W R B RBI® P HYWUU K EWARUHYH A IVBIQ U WHRGY\S DW L D O
QHLJKEGKAHR UWLXFD PR W% \F R Q WRIBDG XD QER P P X /WA X KD YEHHHHQ

ZL G HOI\P R Q VINQY IBHY H % 0 IQRQD F WE B QID® S% W W]®PED VV HWIWX OO P R U H
DQE&SRUQV 7KK WUXBWXSHOMW U X FW XD D RIFGRFHW K IDFONQR-PVH/Z K D W
UHVHPEROKYFWLEDDEOURWO =LHOHIMMNL EXZDF¥RQWDPEQDWHG
U D Q ®ARRHV HH DV R Z QL J X BFH

7 KW U D FXIUQRIVED DIUP $R Y O DY HBLMODBY G F U HW ¥ HROU GWHHH J X U H

D @ Q\GK R 2ZH.G LECHKWD ZIKRMV LOKL U R S D JODMIHR QY DVKREQLJIX U H

D H[F HIRW KHN U X F W X DIDICRKIRZHIGL J R W DB U | R U RK@FRAKIW D S K V

% HV LBHRE V H DY HIR L ILEW & WDHAWANRKIGR U ®HEK R L H V DIU® SWKRF K

W KW ¥E-H B\ F R ®IEE X UHDYFD O XROQWV KVBHWRIN VW KHHQ VWL U Bl LSYULRORIA B V

DF KL RWMIGKQ F WLIRIBMWKL JK RRRGHDIXBEHKHQIVLYSDWLD O AUR SK
VKRZQLJXUEHDJD S QVKIHFR GHYJR U E D §FHN¥W HFHWHAR KER B QIGL J K
SURSDJIJMIXBY YV IRUQt DQ®t UH VS H FVQUEH EDRXVHGDUEIDGH) H
DIWPW $ PXFKPDAPSIRAWKHR UGZBYKRZQWKKQFWLRQDIQIXUB SK
D ZLWKPDJOBEUDIHFROBEQH MU J YV UHVSHHARUWYEHO\
DQ®s 'LIIXVLRQVKRYSHK\ PLEOHKD YOLW K MQ F W L R QDWGIUDSXIDW LR Q
UDWHV YV UHVSHARUIWYEPQ\® s D QY HQ WORIMY GWE H/ED FOHH Y H O
RGHFRSHQJIRUPRPGHDVIX | ILF IKHL@EW®'S D IDDMIHR R B H K LN UREDE O\

EHFDWKMISDWLDOWQORP SRRHIMX RUW GRFNQ@HFRMLLRRN V WW K AW V
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L QW H JR B W DIRFRQV LW B WAP\ D@ FOFDOUGH QR U GMBUH DAEXWR W KkS D WE DVVWU LEXWH G
I X Q FWQ R @/ 2 B QHEWHP QL O WELLSIDLHY W MVRRER G BHID T XDUHHO/D WIL YKHROQ\R HDU

KL JKD WK Q I WK D NRQQ WALSARHW K D $ R Z H YHHYUZ Q VDK L J K RRORGGHMIK H
VSDWLDOWNMRRAGBZEHFR GHYWIRUFRQEBW REGGL | | X DLRARQFWLRQDO
JUDSKMIXUH 2XWHVX@WEYFWWBEBFHRQQHFWRPH BEQROWBRLWHBW XUt
D F F H O MKSHWRIS/D JDIWQ FRQ P DORIZRWQKEHU DE\Q Q W H J WIK@HL QG D@D P L F V
WK U ORI FIR@JIHH FORIURIGRW RIQV L GNHKBLKZS D U V L IR 15 D VSR &HHW R
VXSHSHRUR URQYMDH K D UBH QB K P B HINQY/G. ZHLQYHVWXQFWHRB QDO
JUD ZKVBK | | HVSMUH VWHEDWDAHF R 6 RIIX V&K PRW S DUIRME L JGE QU H O\

FRQ Q HRUNHRR Q H F WIRIRWIMD U \JIUI D BB&BN\U | R B R AERH WD/DHOUR U G H DY/
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‘H HYD O XBW®IIG | HWH ® RWE U DLOD SLKQN KFFR Q VW URIBWH R QHQWF O X G L Q J
X Q FW L R QFORCP S MDKGIHRH VW L Q¥ QFVIE\R B Q B F BV VSIDW L DWOHBWIHSAH QW L Q J
VSD\WGM® AHYRFR UWDADIEFBLIIXVLRE\VIWDBEKREKROH BUDKYLRQ
W U D FW R DREW\U X F W XE D OL PRBSK X F W XD D BF ENW K IDFODE H R Y V
VXEMEFE WM IWMWD O Y\CHIM HHEALWR U RIGID EK DIU@ IS® H RAWKAHU D IFQXIUQY H
L HiYD O XW WRGHBU | R U RDIQKHD O L G\DHIWNRED BSIH D FKU D LHBLREK
IRX@ELJQLIERBRWHFRGHYIRUEDQARUIK RUIDBRQYROXWLRQV
LQV VRHL QG H JDIDWHWIERH W ZR U R @ EO DIUD S K\D OM R D O XADAMRHSERA W

R U RKPLD FIR J Q LGARIPYH\BD O F X @/ BDAY IHQIP J W IBRRUN KHHWHIVDIER P SD U H G
W KH | H BWWYR VAR J Q LGARPIHD Q®L | | HE b WD SHK WV KK Q F WLRMEHO Q G
VSDWLD®K KHYVHVKQ W\ RMMH FR 8 KQJK RAURI QWU WQ F WILHR@RHIMH
RELJIK QWU DGMEHRIY @G KH.IV H.FAR WGHU D P DRAHXGY LIDU DBKFKLWHFW X U |

SXUHDVRH@W KAHR SRORULPQ (RIKWPEBQD L Q
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JLIXURKHE GHFRGMQ] | HURQWBQ®Y LGUIIHEHQIMD SKV
‘H HY DO X B X®LG! H WNRRWE U DILLLD S RW KFHX O W L GERFAIILIAF R & HWKK H
FRUUHV SRQEIEEK F K LWKRWEGU H R EV H DY W GLRION H UD FREFVBUZ H H Q

EVUDLD PKMGRUGH VYXAMKKWKEHFRGHQJRUPDQRGE PSSO RAHGFUHDVLQJ
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WK HR U GR D GEQ DILUD SEKXM/ KK D B K F K L WHORG/RSH HI P S DRFW KGHH FRG L Q J
SHUIRUPRI®IH LYK HR U GIHRW [D P XWHWBHKHE 1 HMR G DOWKKQFWLRQDO
56)&LQUHBGQGLIIXVUPG KX L B X US\OKR ZWIGP LODWI R U BXYPRE H O

W U D LIQIOGIEZW &/H D WLD®KLQUHNE@R ZVQ L JB RVZBHWF R G EG X U7IXFH

VWU X BWDBSHEQ E O XVHK R ZW &HR Z IS AW | R U BSXQ BAGKBHQ WL U Bl LSQULROFIH V V

2 Y H U DADKEE H VGA\H F R GRRIG HZ® VX VL @K HE 1 HWR QWK HXQ FW L R Q DWHMWD S K
DFFXUDF\ 7REH)RWHKWINHD VHOLEORGHRLER QY D WKW U XREMW X U H
EUDU® EKW U H BDIWBRRIEBD GH S H @FKQ WG R ZGHWF R S HQ JR U R QKA

V D PGID W DAWVHEVAIR X UD F\ OR U H RIYIEHHU H P R WHI& DSRQ Y R O ® W LHRIRIPO
WKFHFRERGH OXVLRW ZR OMX B W LSOHU A SOW3I ROWK DQG QHXURQV
UHV S HFW KMHFR GHQJ R U 2 D @F BIWKHGX FHOAF X UDF\ 7KHVHVXOWV
LQGLWEMW K RIX@FWLEAYWDBODZWORKQKSUR SHDB K F KL WHERMIX WH. ¥ D O

VWWRZKXULEGK SHUHARFRIBLQYIFRGLQJ

)X QFWEKR®© R OH QR ENGR\DSTDOJ ¥ HBU R P ®\R EROR U POWMRFRHY/ VL Q J

$QRW B WKW Q L | LLIFDSDW@BH F R 6 RG HW KHF DROW K/ D 8 KI X P BRI U
E U DELIU FHHAVH UDSOHDN L Q B U YWD OAPHD\S O T HE L O YKH JKHQW HUQD O
KRPRJHQHIXWHG D QGH VIX® MVY| R U PO RELMR\GDUB/DR M HOFQEEY®IU D JL Q J
&R QVH T XHIGHAOR 8 R G X\DL\DR D CSM R EDHF®( V. W MEW H G LRERLRQQLMMLDY\M H V
D QHBY H Q WHIDGWASHD D \X HWDE D O [RIPFRHG HROP S O B REBRVKIR® R J H Q HLXW H

6 DQ& ,QRUGMRQYHVW KHBWEMKD YWHHVIW KA | | HOH WY OGN H VY HG
|URBL I HRRIQDWOR X IR Q Q H F IWMRPOGINGIRQ D Q G | X Q FWQ R QVIZ &BIRY
HWO DQG VSDWERQWLBEXBMRU F @D L Q QHWIRIPE I O
GHULVRGL |1 X W.URIF W R J UBDSIEAIU F B Q'@ D VIWAHX.O W L B RIGHD® VHAM U
DO EUDS QU F IDOAH MOE U DR W O D WK\ WL BE®R O XWIBRQBWIH U
PXOWLUHEBDSOWLIFR®D 6 R Q\LIROW L Q J DQG SDUFBHHOWSHFWLYHO\
6 F K D HiI\H O ) R UWH D FRAW KAK R VOIMVQO ZVAR Q V W WXPVQHFGY 1 B R B0

FDOFX@WBUIRH\QN L QX Q/AMWVWERQ Q B BDIVRIGV \ V X E MINRWWH. 3 GDWDEDVH
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D QY D O XAV D E WK R PR.IH R H DVEKI CBLIQUE WO O F X 8 D MUERNMMW H ®RDW LR QV

W KEHR Q Q H FSViD MYVE W WQMME U MW BS QU BHFGDH I 8UF KWO

&R L Q F [Z& MWIKECH. W H WE\WRRJESDHIKHDORH. J KL Q F WK R B R DH @ HILXWAW K H U

G HPR Q VWKIDMHG\W D BWX @ WMGHF RS HQJR UB B Q& MM HIBIQRH O OD W LR ¢

VFKHPHVUXUG 2XWHVXQW®VADK\IMG OSDHIF HIHH V XIOMIHGI MK Q FWLRQD O

KRPRJHQBBWWIHFR GHYJRUP)DQ¥HEH $VWKRZQLIXWDHWIKIHFRGLQJ

SHUIRU R V@EHWEIGH O D \W RZH G X URFRNQVWDQFHZKHROVLQNSDWLDOO\

FROWLOQKRORAVLUYRGHR QHWZBROQTXLFN®SURMMGP SM\FUHWYHQJ

UH V R CRXEVLLIR.GR GIDY ZKHXQVLQJUHJILEBBVLUYRE KHQH W Z&RRINO O

LPSURYHPGEW HKWMPGELDUR X Q GHJLRBRUH YV UHVSHFWLYHO\

| R W KU D L Q CHMORIPE D VIWEHAW COIRWU H R HRE V H WYKHRGE EQ COLVQ O BAKHHY

G HFR GLHUIR U D@ BEKIDFOSAAR ¥ M@ F U H BMKIHRIU GIHQJG H D F WHK@&W D E O H

SHUIRUBDIQWH JX BH

'H DOMRD O B WBHif$PKWD W L U HEARBELBDWE RQEOKDHAMY FRQVLRWLQJ
DQG SDUFRMHONEHFMWNYKREQLJIXUBH R X QKM KHHV RO XWLRQ

VP D OSDHIUVH DI P S U RWIKGH F R GBLHQWI R U DDBEER UGB QBRUGIUDPDWLF

LPSURYHPGOW HFW R 0.0RU KB IQIK RRIFGGHONY YV L@ DQ®%B

UHV S HF Z\RWYGNOW DIQH®Y LW BBHK HE 1 HRMR G MMGG-HH FR SHQJRUBDQ®HI D XH G

DW SDURHINRXUWRISUR Y ERVQWLI KIHYROKWLRGD UFMNIR U WK

Q R WL RBR\P S DRI 6B D VINCHA@VDOW K D VDRV IR/ 2VHAEL JBRVASHUU | R UB BVQ F H

D QUGB! VR O QGR QO HU ¥ YV UHVSHAWEFKDWIHUSDUFBQW

*ODMVWOHWODSDUFH®WV UREBRERPSH WPBWWRERU WIXFDWHARSODWH V

EHW ZGIHQHBROXO DWQYBERQVHTKD Y IWRE KR ZIKWD FWKRORDH QK H® \

SURM HFW D@ R Q WRHK U IRF 3V XEMBHEIXWEH 7KK HODWRBQWVIEHD

VLIIKQF WKRPRIH QBN FRGEG X ZDWM\V W H P DLVQLYR-D/ONOQL D WHEG

2 X U H V K Q &/I\¥ BMIYNH. THQIX Q F WK RRBJIH R H USBLOQU F/H. O @ L | LLFFCEDRFRDN

GHFR ®PRGMOFRQWKRIEH DLW ADVFRQVWUR BYWW RQERLIIHUHQW

LPDJPRE D ARWDLIHIVRVSRHIVR Q Q H E W RRPUHP B VROR.QV MVSXDDH W
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JLIXURBKHE GH¥FR GMORUGBQBYLGUIIHEHQMW ODVHV

'H H'Y D O X®DLWIHHE H QWY O D WD LRV R O XRAW RAERQ V W LRI E WRLRED S K
LQFOXGIMIDQG IXQFWDRRIWMZXRURQG VSDWERQWLENRXNUFHOV
UHVSHF WeLLYDHLGD Q BIW G BIW LNURES L | | X WLBRF WR J U ESIOE QU F HDAO\G
*ODMVWAXDO WL B RODE U DU F HROW D FEK DOLVP @ BIVR Q VW WXBAMQ AW LRQD O
JUDBW YD OX®KMHQUR Q XQMWERQQ B FE/DIVRIGHY W L Q0 5VGADDANDH
WUDVEEBEHFRGRGIDWL | | HU RQ BHQU®R X QUKW O D VIWMHAWUD BXLHYH G
WKEHH GWFR GSHQJRURRQ O FEAW®HU DL Q QHWBMBHRY DQGIXQFWLRQDO
DWOEVHAHQL[LQIKHRUGHUW [DP SOH WKEKHE1HWRGHOZHIRXQG
VLIQLIDG P RWIDRIGW O D [EQXWVLIQ H H U B/FINERPO D VAHRAEH DULHY LIRQY

VP D GOHY H® H J D UM KL VR U PYOWHISEQ C8L0QU F H GHO DX\QLRVQGR QX T L R Q

RBXOWL RREBEQQHFWRPHYV

+LJK RYIGHEDIGWW@NW PRYNSHFLILFDWLRQ

7KW RE XV RIQYHEN F R ® RGHEDVL UNWY\D O XD YWAH@ D Q G R EIU]BIGD S RV
VKRZQLJIXUHZKLRZKH WH QH UDWB GG RZO'S SRRUR SRE MW GRB@V K H
I X Q FWLIRIAKD I H H SW AR GHi J UHHAK D QB3 R F H & BRHHIZ Q G KO W&

Q X PROG K @\H W ZRAX\U R V& L W & BBLYDX/ W@ FBIGPED V V H WE\S R U Q V
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+H WHH R X QUGB KgHH W PRWN S H F L RG O MVSIRFRW E GHW R BRGHZQWR DO O
.V E XBAD UH@NO X\WM IBHHH R S HQJR U P R O IQLII K RILUEHBEK Q Y R O XM IXRIGIV
E 6SHFLILZACHI®LODURZD Q WMRH. B W KHR GBIPK L Y HHR/E P LAOHDAR G L Q J
SHUIRUPMRH L JLDQDRON LRQIKHQPRDSK YV UHVSHAWWKHO \
UDQGRP RI®GFWLRIMIMVH YV LOWH O D WILMKDQ\WPMRH. B WIGHHFRGLQJ
SHUIRUVVQBNVBRERZ U H G LIFR\FLXRIDIR D G X.[PS O RRAHGF U H\B K HRQUG H U
YV UHVSHFWRUYHIODQGRt FRQVLVORZWEMERIULJILQDO
X Q FW LR QIDup0 (VDG H V LGXWE Q GW O D QUL G R PU PHGK\R ZRHGF K
O R ZFHRIQ Y H U\J S HOHF &Iy GRHU L J DQDFON L R QIDQ@XGH BEUSRM® RH W W WQLIEINR F D O
PLQLMNSHFZOWRQ OV P DDHRVY X EMEHFUWMNY DLOD¥RRIQLJIXUH
ORUHRD WW DEWH B\ U X FW XDOWRK U BISKPYD Q G-R PH WYX GHZ K L F K
UH V H PE KBHH\K D YR.IR D Q GIRID SZHWWKKLHD Q GUROPE HRV Z H QR YV

UHVSHRRUY HDO-GR t

)LJ X U Bb UDAIYF R XVQIXXY FW ERQRDU F H OIMXDLVRIB ORIO XWLRQV
'H HY D O X®LWIH{@®& H QIMY O B K VINUHR® F K D WIRDUO W L U HE B DRXQWIFRI@® O DW L R (
6 FK D HNAO FRQVLRWLQJ DQG E U DIMU AHDAS H F VRIBY K
SDUFHO/GFEWERBR Q VW DXFQFHNGLBRBKH Y D O XWWHHIL R QI XQFWLRQDO

FRQQHFEADLWRA/HVWLQOS,WDWH:H IRXQGKPEWDE QU FH COOMIW KRIQ
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UHVR O XA\R DREDW ¥ HBHP R UHH JLRR YU RW KBi$i U | R U RIFRE B LOVHFRIG L Q J
HVSHMDVWPOORUGHUW L® %\FRQWAKIHYQWLEOKL JK RRRGHHOJ LQ

E WKHRGSODWBIX BB U ZH DR X UW.RISU R Y RBH.Q WHV R O X RIZIRQHU
ZHV WR.B\OH UR §GR Y HHPWRDUDNY R O XIMZLFRRUGNAK\WY R BRVP S DWWRI 6B D VIV H U

D Q% U DL Q CCHMOREFRHANE K L IBKH | L B BIERI@ & 3V X E M W FOliF X D fWDHAUGECHWU L Y H G
IURBGLIIHBEROXO W RRAGLIJRWIBIMWUIRUPDQF I V YV
UHVSHHAREFNKHINVI HUSDUF#%O D L Q Q H WSFORHBHI@® D MWMHWO DS DUFHOV
ZKHQV L\WBHKHE1HMR G HQ R EBRWERP S H U IFHIFWOR HQIAHHQIW AR SODWH V
DFUBRSXODX\WLAERQVHTXAOWRMMQFWKRGROH @HELUWWDE MU F N B M

)LIX U6

JLIXUBKHE GHF R EVQ @D Q GIRMD SKWU LIVRB KKQFWIB DB

'H JH Q H UMDKMHHEAIV D Q G R E UIHMIGD EKWD Q G R Z D 5 ISR R IHRGY HW K H

X Q F WLIRIEKD © HH SW EHR GHi J XIQHF KD QB H G D$W U X PWWX UHWBQ®R P

UD WH RV ZHWHKREZQ :KHOL[LYKHRUGRUY[DP XOHWYERHKHELHW
PRGBONKKQFWILRMBH) &L @ HB QIGMRIDQGRFRBEVYQGLGXUSOH

VKR ZHBW\L P LOHDWI R U BXQ PRE WO D LIRIOQIFEAWEGPR G H U DA IQG\L Q

JUHID@LIKWDDQ GRBUMSHD QG L E O XHH R EVH DYIMGI RQW H UDIF WR\R Q

EHWZHDIQGC R RPQMMWRGK HR U G HEUAX MKKWKEAH FRGHQJRURQDORHGRPL]HG
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JUD YRWDDIWBKERZ U H G LIFFFLXRIEIDE D G X PSS O RAYKHHE F U HW K RRUG H U V
FRQVLVWRIIOMUBOMNKRIULIULROPWLRQD W OORS & HKKWHW. PSDRMWUD SK
UDQGRPUZDWRBIH DPDWVYFD.ORUGHW DQGPDOA®PBIMNEHWHFWHG
ZKHXQVLQUIK RRIFGGHIKMEHSWUIRUBRDQFKLHEYX\GLOKLJK RRRGGROQ

W KX Q F WLIRIEKYWRID Q GRS L H V

5RE XV W®B Q®RPWLDE W WLHYJ LIRQWSBH W Z R U N V

7KH RE X VR KMV R G RGHEDD O MR D O XMVEHIBQ MRPW B FUNHP R YELUDIL Q
UHVSRQRBYV P DOHRIU HJ L R@AKEHJ DT RLS/U R F HIGDEHH@® P P R @ @ MAGR

VLP X @D DHV IGR@AR U DLAMKQH X U R CCRM EDEHUWR Y W +RQ ID\Q G
6SRUQV +HUBRHPDLQBFX\RHWE ZW\SRNDWW BIEMXWHLID QG ER®V HQ
UHJLRW D U JHW HBI@PV S H FE ULDELHW ZRUUNH V B 6 WR Q VW KVDRBHIHRSS R V H G
&KHEIHDBRQYRZPWHR QWREQ ®RPWD® NV LEX@WRIHWZBENFLILFDOO\
O H V IRRIQWP D\VOHBAU D Q G R R @ \VEHUDULIDI L RQIV S D U FRHIDN'G V. @ RV | HVW WWH
GHFRGHIR UPMHGIECHF DW K3HFR ®IEGXUDF\ 0 R UWH Y GBI Z\WU H
GHWHBFWRGWHJILRBUYBI I HFBAHGH VL R E G LOKF D\ DQG
UHVSHARWUYH®QG DIIHRWHGR® WD W RISIHQIRUBBEBMY RUHODWHG
WW KEHH W Z H HREBGIHOWWE BVDDLUAHW H BIQ VS E XWD WDKVHAR FZIDWKE B L U
LQYRO YHWBY W BTN RWAIGY DRUL QQW I GEFHHF IDQV KG-H FR R LQ JW DV N V
ZDWRV VGO L EMNIU HOW KYHH Q W UDXOIVA KD O 3G LI®E D QG D \Z H DY
IURQW R 8 Bl WARAMMEQNO BGER Q)F D QBU HID W H Y HD\DFHRGU U HD Q@ IV \R/Q V
EHWZWKIHFRIGHFRGHQYIR U PD@KHO | HFRVH B &K DLQILBYKRZQ

)LJIX WH7 KH VY H J LIRINGHH WG!S RW RHH G J D I BVGSHU R IRV W D VAU LVW R SKH O
HWO +DUUDWQRRQJ  O0D\HWWO Z L VDK L P LMW W H U I)B HH
VDOLPDSEQDODMKREQLJIXU QW KR KIDQRX FBD UGHEBZWMREVHUYHG
ZKHQZLW F\W RGIW ZIRW W IDANVX Q G Z L WPHR VW Y HFD N HRK Q @V KL PE L F
|UR QW R SIHW ZHREIND Q BW W HDHW. RRFIRNQN LW LQJ  DIIHFSMHGFHOV

UHVSHFWYYRIGGIODVRIEHREZDREVHUKHQ/ LWEHQHW ZRPUWNH ZQABWKL R Q
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W IOHD U GHIVBR X Q @V KOHH W Z B K O BV LAVR IQVIHQER\G W H QR WKLAREQDL J X U H
EDQG ,QWHUHWVWHYWURBXWLROBEHEE®BRJQ LOMHARBEDYRIWHODWHG
W R/ KW JRIID | 1 H FMOAWGUQ BWEZIRIU NV S 7RFRQF OXKBH{ HE GHHFRGLQJ
P R GHDV R EWRN Q ®RPWIDXZNDWW R UHK O Q HWW B O SIHWWHIBEVNDW N LEEHUDD W H G
UHJLRQ@HWZRRNWRFRBESDWRGK®MRZ RPEBHID J WKKLJK RUGHU
&KHE PHRVG B D W R UWHH V L O IRHDEVERRW D U JBIW\WW B\RAKR Z V@D OGHHAUD \Y

FRJQ LGMHIPARG XBI®H V RRHI LIR@BH W Z B UINWEH

)LIXUBR E XV VWREHWHE 1IGHF R ® RGMIRAD Q GIRW W R @NRVGIHYGH W ZR U NV
'H VLP X O X SRIE U DAV LHRIOMK\M W DFDQ G K R @ \VUHJ LRWWD U J HRWUL Q J
UHJLIR@BV S H FE ULDEHW Z)RWND Q GFRRB MV W D 2NV L O HRWFBUGY SRQR PV
UDQGRRR\QRGUNQJIURP WR RIEU DSDQU FIM@BH S HY B G AR VY

W L P:HM R X QUKD MB-HH FR B RGEDK L J KIHV LW BB Q BYRRRBM WD\F KR Z DQ J

VP D®HFIDW KGHFRGE® X UD FY KHMW W DIFWNR QQIHILRBERRWWOQHUDEOH
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U H J LIRMPODXUGHHIV KYHH Q B Q@R U WIDVOX V@) HW RIE JKINWQ HRQ HW ZRWW D F N V
ZHUHPR R BEU DLW ZRMWN. RIG HQ W IJHWGE DQG F UHVWL QX QAWL\R B D O
QHW Z R QYO HW FH/ R FE D BBLEG ZH @Y H D VB U HDD MH FWMHBX @@ Y H U H
GHFDW KHR J Q LGHFYRHE K &IDW W DVFS\H.EEJUIDELH)W Z FDUNRK Q ® Q G IR U

DQG QH W SPWN H OUOHDWS HFE@/R. R GZIK\L A KPHR W O Q HQUHD\E @ IRikJ BIWK R V H

UH O BARR &Q LVRIONVBI QB W HIRW Q R @\D O R Q W R § DIV HRAMDQYGH QW U D O
D W W HOQWVLZRRAQS MAW

1R GAR Q W U LEEKX YWHER®B/G L HIDFVY

, OR U GMRD O X WWEH.IR\W REID WD KGHH F R @ RGH 6 H Q H WDRIHDI G L P SRVQ

W KW U D IPRRGEO SURSD JIVWERRQ Q H JIIVD IGYLEHEDFANZ DAUREY XIHQ S R W\ H U
6SULQJH@OHUJ $QLQ SIX\W W WD RHI@W R URMGDOA WOV, W IV O IHE W X R BV

ELBKDQUEWGHFR BRXWS¥WKRZQLIXUHRDWHJR U\ \WCSCHLFHLIDIWX K B Y

GHWHRIVGI@G W D YDIWH S D URVWEHEND & D FFRR Q G L YWRLLE Q WD VUNAJI LIRE®D V

WKH VXRO WEBH QW U\DXOWW BB HQWIQER®G 19Q 3+ ))& DQ&+$

FRLQF ZGWEKH W HWEBW W W U\DXOVQ HWD G Y R Q @HGH F R J RUVWLRXD O

VWLPXIDID®E&GRZH\  +D[EN WO % \F R Q WW IDBYRVQ W R & Bl WLARMIING Q V

LQFOXB®O@I* D QWEKWHH P SBIDLAR QWX SHWHRSRUK®7*DQIHULUKLQDO

&RUWBI R Z H UFIR Q W UWRNGHHFGR & LD FRD VW U H J LKRIDEHH W@ R B@RH

HQJDUBRE MHFMR J PIOMLRORONPBRR YULNHDRY 6FKR@O

2XULQ G LUHWH VEW®&K H E 1GHF R ®IRGHA DS WWIDNG  UHODU W HIAR Q ©

FDWHJRU\ Y/SWRRHEBDM PWLPD\ER QVH T XH\W WIEFVRIOKR JEADQOQ JI X0

| HD WDHRWHKEHD D V'V L RLIG D WH\E BZRMQ G L WKLIRQ @ CDL @ VR Y HIDIOMKB O LIH® F H

W SH) L PYRIQ V R URR R WIRER W\R D V)NV 6 DORLGWV KSHH U L V \@DYQ DXQD JH UHOD W

EUDURILRRYND QJXDWBIVNM 6 ERUHR WHGIHD UQIPD®K SUHVHQWDWLRQ\

D F W L YFDDASLVR/QKOHD & KVH E CHDWIG B P R Q V & ILNDWSLEAEF WRHIELCDR. FOW LLYQWAK H

SHULV\XDDYQDXD J HJ H BIOREOR/E B W K H FDDNGWVARMIAL)ROV 6 F
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J)LIXUBDOLROBNRWKEFHFR®EQIJWDVNV

‘H JH Q H UNDRAHHESLHHIWAN KNBKVR ZKHL.GRR Q W U L\VE R WD L RLEFOD W DFEQ V

XV L @KH L GEIBF N S UR SDS B WRTRGR R G GG W HEMRHOR J P AD Q Q QXG0
FDWHJRU\ WSGIFH QWRQED FINQ EDFN W D V)NRWE D AMD VWM KRR G H O

LG H QW DIQ HKBQ MRWYWH. V K B O WEYSH Q W U\DXOW® HQF O XG 19Q 3 + )) &

D Q%+ $ ) R UE D AMD WINKPHR G & B W H/ADMDHLIBIMWIXQ/HY R Q W R § BI WM ARAINGR Q V
LQFOXB®O@I* D QWEKWHH P SBIDLAR QWX SHWHRSRUN®7*DQIHULUKLQDO
& RUWBH& 1 R WMHKPOVE U DULHYJ LRLQK L KD O L /@R LHIEFX H VX @@ QRIH

VD OLIHQ F\D QO L JQ L VFOB/BNGG THW LHREQV ~ ZH WHK R £ @V KERU CPLDCS V
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'LVFEXVVLRQ

'H SUR S PYHH@H U DD PHA R B DEHF R E DOR@EGKHE IHDSKQYROXKKH. RQV
PRGWO NV KRZUW GRIZO5,W L FH UL GEE U DIU® K \@ R GLHY/S U H \VBHUDW RQ J

S D U PHEBG JBIIVS U H \FHU@RRIII H F IV QLAY W N EWDMMMFRWIL YIP\Y O W LPVDFR@@HHU

UD QJURPR BHMHO L WRY IFILQ) F X L W V DQUBBN @ R X O WELLSMIHY W B P VQ J V
WLRHQGRHEO5,VLIQRRFRGHOGHQW LGLH H WHERQ G L WERRXYOWLSOH
FRJQLGRPOLIQBW HDAE X RDF\ FKDQHMRHO :H V\VW H P DLVQLYFHD/G\AL\I D W H C
W KHP SDRWVLIQLUJIK RIUDHEKQ Y R OXQERROM FW R P H FURIB/KNFIK D MWHHFGY X U H
L QW KGIH F R GPLRGIHX U L Q G LWOH Y H DVXHDG¥ R Q Q H FRARROPVHN D BE B @MWK Bl W H
SUR 'S D JDUMCDRVQH JR B WIDEQV IEXD W & V& R U WKXWRIE] FRQIIHFWLRQV
VP D GORHYHRUL Q HU IV\W D®KU RAYYHIG W HKIR@ RO H R I U\BBLOQU H)ESR R V W V

W KR H GHEA S HQJR U P DXARK RIULWDHBKQ Y R GHQW RIE® V¥ WILRWB ORDW LR Q
G L V W UE & DOVEM/EDYRLXAO VWLFSEDOHEIEER RMWKEH F R S HQJ R U R IDQE®I DILUD S K V
7KHVH VX R S'SIRUAS R UWRBGMQ F WILQW B U@ RILRGHIPRHZ KQ DK DGR/

K L J KGHUF R ®E@ X WDDZFH OGE H WDAGHDLS WDRVH\R TRV SHF L G RE WD R QR P

UHZLDD@BR ®M WDFNV

)XQFWLRQQYBOSOWERS R UWRDGIRJ Q LGHFRG L Q J

$ YDULRHRMRP S X W P\R GRI@DYEH FSQ R S R M IGH H R (& U DG IOF R & QKD V W

G HF D BIHWKKH. R 10 H D URXQ Q@6 DWF U L PIXEIPMRIORHMS D \S D BVARHELUDV. Q
DFWLYDPQGREH F HI[ISAH U L PHROWELOYR QW W )®IFH D KKKYNIM FFHVVIX 00\
DWW HWRWEHGDDLOW IWEBWERQWMHRPRIFRYLHVVKLPRAMR RWR
GHFRGH#H P D 6 RIQ WHRER U @AV WFKBWOO D QYL V X B B QHXWH KO
E\XVLQUQUIBIUHRR G RIHF H QW ONKK B \GH Y HO RBSIBHE# DURQUYLILFLDO
QHXQBWZRDMMHHGSAWEHHRIGHFREX@IFRJQLWRREFREGHGQ
DFWLRLQVWOQREDVFREYBOXWQRQ@DO DQGHFX QHKQW®ZRUNYV

/LD Q)® Q RDJHQHUDRURPKER QYROXWKRQERPDERDBWO
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+RZHYWUKRD MR B LAX\U UHODE B F R O/IWOXI W/ IRHDWUR F X \RHIB H J U H JQ MXLQD O
V X E V VRUGECLW H RGOV NWU H BN WY ER IDLUHQ G H S H Q @HGMEFRB RGH O
+D[E\ +D[ENWO 3ROGUDFBDURTXIO] 7KHQWHUBRWEREQ
GLIIHB W mWMHDMGH W Z R D ¥NH HO® U LH Q R B KWGW DVWUB/OD Q. P S R USADIU@W
WHKHH @BODIFROOHRREHAO  GHP R Q VWISH WWHLE 5O HVE \IFFW.IQUD W LR Q V
RIXQVHEHQUIILRQ WY X E MENRWUD Q V P QWRNLIPEVRIZE Q) COLRW L2YLIWARIL Q
IXQFWQRWZBWNDY L P LLOTHDD Q)® Q/ LD Q)® Q K D WH F F H VIVO XIOWOU H G
FRIQLWUBWREHWZR U R HOXDEHIDLENILVQ W H J ¥ D WQIIEP D U J H BAFDIOH
QHWZRBBRR UG IZGUGI\F H S WRS FOV B G D U F K L WWHESMARISHD E\DBIRW L Y L W\
WKURXQKWERQQ B FIVMREDNWH JNJHBHR/GIWR HE[ WIOCLFOW LLYE RWY R FOOQIB0 R E D O
H[W HEKD B O 7KHPRGKDUFKLHYLHGH F R ®IFE X LRDADY D U LRHW\
FRIQLGWABLQVLQ=KDEWO RXWSHUIRWEDYHDS OHR ROK K M
EHQFKRRER QR IQWIKID WEBHDY LQLQFPDDQG LQ/3

, QV KW XZ0H X U WHK WBVQX@& 1 | U D P H ERHUQIO D WRHDIRA M Q F WILRW B OU® W L R Q
JUDBRQYROX@E[B Q RW K@FE DR W VI I HERIQ@H SWRR@ R JQ LAMHFRG L QJ
)LUVEHLP S O H R H DKV OLHFOWHIDI B IWIDLVRNQ HEY IR DDRHEBY LLYQAWWGH F R ® RGH O
H[WHQIGR®YLQEVUBDQHOWZRUNLPLWRAKD@WO W R X O WE.$ D HQ
VIVWHPVDQWRZDVUKNWEDDLIQ 6HFRQIHI[SOBUHHBKRMEKYD SK

D U F K L W\M RUIDAR/UNIAREHF R\S D JFOIEAULIRLEDA WY K. WRAKKIMR S RPIRE Q Q H RW\RKPHH

KX P EQ DLXQU H V 56 WR Q \DWIUIIW. H AFDUDRNY H @HDQ\WH PREDOMHARHE L Q J
LPSOHP HKQWH RLEMHU RAWOQORQYERQDEFWR XN WK HR U GHKWE 1HW
PRGHE REVHUKHG HE@ O\O SRIE U DIW® SKMXUHQD GGLWHKRJK RUGHU
LQWHJPRW @R X DENE PLOBYRIG HF R GLHWIR U ZIXKGIRY LGLITHUHQW
FRQQHPWRRRVQ VW KBELHIXVLRGHUIDGKBKROH WWDIEQ RJIWE 8 K\
SURMH B WILRUENKKAL J KIHKIY @ S R OIRQFGE D K R GSRILLRAD\O
7KNHQVLWRNLFWWIL QY E 0P DWRWQ |RGP YW UL ER @8 ® J Q LAARP/IHL Q V

E XWD WEKHHSH @ GHKER J Q LGMHLPYOHRR [0 VINV X BIH R UQ VW MQBBZHODWLRQDO

SURFHVNTIRDNIHE RARRCHWIRQ W HE U IMQA IDYFLURW U WAL W ARV O H
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/D QJXDIHER W R/ D \DNOW HIF&\L HAY KRG W LPHDLO R U ED\Q B NLQW RF RW® W
LQWH U ZEW KRIMWYJEHWIHEW Z FEKKMWHQ G LROINS D U WH PSCOONKEH FHO O HQ W
GHFRGHQJRUP GO H GRIXR G WX K HW® D F NCILLPR®RD Q LIW Q ¥ WILRRQ V
LQV WD Q¥FW L Q PRAPRLYGIP KKy WD W VRHELUDEL W Ll Y REQV KPHR WARRIU W H |
ORWWR@WBVH RWH VW WHN Q@RHE WILLRW LALMWARDO @ FODUGE D Q 8 WO
E XW\K R ZHRERSWH F R ® BQLU K RARGIKUIW Q F WILRRUQW W PQEB YV L ED@ N

DQGEDE® WDVN\WHWO % \F R Q WZJKOHXW\D NILQW RF RWAWQW HJUDWLRQ
Z LW WK QFWQ R Q/Z WG BPK L HY.HKF F X ROFR W R L P DGR JK RUGHU
FRIQLIWQFWLID@YD® Q =KD®WO DQWBGKR ZBIG UWKISWRY ERPHQW
LPSOHP HKQWK RUEWM U D PW ER@EIOW Z RU KNXWHH2 X W H V X Q & VWKL W
KLJK SHU IRRFLIGH KRG HDRGWKHQ FR RIQLIK ON QRO LRYBHOUQWLRQ
EUDRRW L RGN P LWRI B FEDUDR. W LRUD\R Y O HQYW 8 U D OWE & QW RR DK H U
GHFRGEG X UDKEN W H JRRGELOMRS U RN KR E X VWRHHWW X UEE@/\K WG K
DUFKLWRB@XWE\®FH@L | HW HSRWQ W H U D) E WXRENW ZRHIZN. YL QX U H

DY HO® D Q ®RPWDE N MLHY LIRQBH W Z B UNW BK HMH G U Q B\HWSOD Q G
FXUUWHDQEWH UV S HE@ UDE F R QUKDIMPW R H J U HQ B YAHR BV WRIG M HVU H Q W
FRJQ LW RMGX JJB QWS R UWRRGHWN Q FWL A WB 0G R WERIQ LSWIRAH VVHV

HVSHHRKEQOK RARGIQUWQFWLRQV

&RQQHFWRPH FBRIVENFUKD WHAASHOLHBUNR WRHDWR SRIQIDOAEL R Q

IXQFWILRWBOUDWLRQ

$ VHURNW X GQHEH. W H K D YW O K VDY U BSDRMCGHRIMALLDGH V W L QX Q/FMOLVR B D O

FRQQHFMWEYIHE\L FRIL@LUMIQFW DR@Q Q\EHK D YERVH Q B ML

<DPDVKD\W@D EXDONV® DVN HERIELF)H LZRWWO  7DYRWO

5H F HSOHW R & WQXE D WK R VD BHR Q Q H FSVID MYWSA/WF & VDIUGG L 6 K L b VO
DYHOW IDHFWLOREQX QFWQRWIZELIN)®Q =KDEWO DUH

DOBRHG LENWR Y LW I VW YK U DHADXEGHI X U WAKHHRR Q V W KBERWVHHGRW L D O V

XVLRW KHSRNK X P IF®R Q Q HFBHR R FW QRIQIZG VR @R IW KE-D VAUFD S K
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DUFKLWHE MRISHRDGRGEW U WSHDAR Q O WKIIMHER G KOW ®05,DQDO\VLV

| R UQ V WIH@MAHHU BWIEQRU RHIDYG L YE G X D@YX PHBWDW K & U D G GIFBRN
0DHWO 'KHQPSOHPHQWAIQWK FKR Q V W W BRHRGMDQ H U BVAKIH H V

FODVNREYAORWH BRBMHIRQWEHYRO XD AHI :D QB WO RQWRH

JHR P HRIFIR\U WIXFD D BRWH U H WWERS RO FREDPWGEBERBBGHPK L DY HG

GHFBEBWI RURDQ®ALHP ERD Q LIWQ ¥ W\ RRLVDBUH Y U R/X\G DIQW¥ VO

E XWK R ZHRSZ$HU IRURXQ B K RARGIQU WR R G F WERQQ B F WIRIKHA

| 7KIPRUS K R CERUDIQAQVOZ RIUN W U X FW X D D BIF FJHWLKE IDFONRQIY YRAV K H U

KD QUH VHPEDGGR PLOHFA'/ERQQBFEMRRRYNVQL JB RIZHWH G LIFRMFLXRUD F\

WKWE&RH LJLODSR GOV HVIXUBYG &RPSDWW &HHWPKEH ROR AFEQWOVWUDLQHG

JUD SR QY R OXWLLERIQWKKHUF W RREXD 0K \ELURDBR)Q Q H F IVIRKPLHWY KKE J K H V W

G HFR GHUI R U DIEREHVKK. JKR E X VW @HWZRIUY S H F L 1G K BMRLDRIGR P

UHZLWLEQIR @HV W R K NWVH V UKW ¥ D E B 8D G LY KHR Q W U LFEIX WD RKQ

D UF K L WIHRFBR ¥ Q HSYH.FYRIGIINQ JILLURW KR Z IGWWWR G HQJIR U EDWHAHW ULFW L Q J

DFWLYRE\W RREIMHBSDWLD WRROEIBBWH UEDL@FWHIJUQMUPDWLRQ

Z LW KQHX B DOF XGIM NX VL R QD DUADRS KKL JKEMWIRU K@ RN LOIQFWLRQDO

QHWZRXGQFWLRQDRUHRWIBUM GZBRGCRP L PIMQ RZU R S D ILDNMMMEQ

PRV\GOPR L Q ZKKMGEGLOKL IJKUR S D IDDMWRRQ Y H WHVQ P LAOHDRMEDED D L Q

JUDSKVMXUHKHH REVH DYV HBLIODAH UHDI F MAAW RHD Q G R PX.QHF GV L R D DKV

ZHOXRJXURQIBSRVVHEDMHD QLDWK\BR WS D WUDBRGRQVRWWRUW GLVWDQF

FRQQH FAKL RBIV W QL R W RIDYWAL R I3 BWP IDRDEDDDIE OV KR U W IXFUD DKEHHQ

XV LOKL JK RSIGR-BD JODMEHR QV KHR G [ D QUGUMH F H SIWHEDIGH L J K E RALKIR R G

DWDRK DBRQ Y R O XW LR DGR QO WU\ EERQ FIHQIGY H Q WUX-CDOFBAHD/U J H

Q H L JK E RWKKIRE G & G\HW UELUE DB IGRIGEAV DV N U K Q DWIHGY K BINL V

VXIILFIKHQN O\2 QW KRW KB IQEGD G G P R & XID@RER P P X @ MW\X FWRMUBHD\S K

H[W U DB RGLG! X D QR FWERQQ BF W RPRRHGWKQ WHKEHF bl O WISEMVRISYD FOW L R Q

E U IDLRQV L YQU MW [ELRG GV R R U W RXVDRIEK) FRQIH FIW PRIQRW X KD M M

L O O X VWKNDWEH 3 X \DLRGY Q F W E R Q@IOW Z RIDNWK K D € J X\OSSOU® HMZ R U N V
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IROORVZKHHB DO O ERQ QG XYIDWK RRY P D MILLRHIDWMEQR\H J D R Z RWL Q J
D QHEQ H BRV W X O OIP@BESHR U Q V % X O OB R%BBIV V H WAN DIRIVO
2XUHVXEWNDRB@G G LWHE R U GKK HE 1HDMSKQ Y R @KW ERQ WAKRHD V
SUR S D JCDRMHRQR U PIMWEZ®/Q H DS \WV D NRLOQO WZLCSADIRQ FHIOHU F K L VRH FW X U H
E U DIU@ SIKW WAURZHF DRI K I | R U PIIDVRIPRD WKV H B Q JIURE R PRJIDSYDWLD O
JUDSWRHXBDWFXAIWNK VLR QWRSQFWQRPZANRYWLRQBPRIQUD SK
ZKLPKKEH ROR JALRQO\W UL YW G X BMXWMIRE X P EQ DARQ Q H FKMRIKIDY

ERRVEBHHFREBERJQ ISUIRFHHVVHYV

/ILPLWDDWIQRWWCULHHFWLRQV

, QW KW XZHR Q OQ Y H V WMLKFIB W IHRGBHWR X S ZU K@ $ IQVIGHH FR 6 RGH OH

D /X E M\W B WW®/BD PGHH | L Q R V@ RREIONEG JHW KIK D B K F K L WHKRBNDQURIIL W

X V L\QX FOKE U DILUQD BWY KW MB-H F R @ RGFH DB D VLIDQ H UDPURDVERIS XODWLRQV
PRWHK D Q VX E MIHE XRAID VW UD RQIEH 3R S X O D\QGR QN\DDAHIDYE H W W H U
DGDSWDRVH\R ZRIUN SHF L IG KW\ DRORFZ L DIQWR ®W W BRRM YRIXU

IL QG LGLIRWX @ HWKIRVVLRIDOLIVD@R S W LLIRPGL YE G RIDUD S@FRIQLWLYH
GHFRGRQR VWBREWW UXEQWGQY L GKXDDHIH 6 H COODAX ERIG FIW D SIK H O
DU F K L WZHKRER.X B VE H Q H IZ K HQIDQ GPD \YVIOBHG D WIRDY L QV ® BM K AMR

W IOH. P LDAPHRGRI WQ F WIL RIDIGDIVRIPQ G L YE. G XDV 1. 3G D W D\E BR/SAW L R Q
ZDQ RS O RIGHKEK U W/BAQYEN KQHH PW R NZHE VIV@RQ Y H V WR.E R W HYE G X D@

SDUFHOGRWRRA G L YLWGCDEWF KL WHRURYBYHOFREBERPSORJQLWLYH

SURFHRWHGEL YEGDEEV LIQS ,G DM[JIR[BORIBED(N\HI)OI-IM\ZLR@HXURPRG FD
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&RQFOXVLRQV

,QVXPPDDNSURSBFRQQHFWR B H DERR/X GBIV Z\R B F RGKHQ GHUO\LQJ
VSDWLRVRHR SR URIER [ R (BAUIRFHD\QIB] ¥ OW KRHS W [FARDYID H PWR RHW HFW X U H
| RO D U J HRF\RREQOGAHLPRHE QF D X\GSH) @ K Q WHWIR P R J H R B U\IB\DQU DHERK H
W\RH. QWHU D RWRBSRW®R S DUQ VRIW\PIDWZR QOE\Q D PLLEBR/X O W [P\DFRQO@HHU
UDQJU@R®R F D © UELGHDEY S H FE WIDEHOW ZRUBR Z DAUKIAE O DLKQM F RO H

X Q FW L R @Bi0 U ID\D URFERIQ W URR @/GHIBWD K Q IWHK R U GRIIRL K H E 1BIQVGY
UHVW B LWWHDGVRIU B W H U DFM URRRIQ QHF WRP S VWRGWR S RORQIGF D O
PRUSKROFRIQY¥WORQQWNWRPH FRIBR\YRIODHFELREANNGHFR KL Q J
FRJQLWW.DMKHNG JH VS DUDIBWH & PVDFREW WEXSHS H B LR U R DVGKAH
&KHE GHHF R @ RGH & J H WROHWLUQ G ILQIG/L WKW¥P FR Q Q H FRRAMVIQE Q W V
PXOWLUXBEWH®W B OD W L RRE D 0J HFREDOHAHIPRE XGEHFRBRGHO V

E H \DVGHDABRY DIO® F W XROWK B QB K F K L W B FW XA VE R Q QCHIW VAL @MKH

EUDLQ
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$FNQRZOHGJPHQW

7 K LAR UAND % D U WMODSSIREAW KB LHR OBHFKQR QRRY D W L B6Q) DBIFQ H Q F H
DQBUDLQ , QYW HOHURMIEFVDRY = 6 FLHQ3WIR MRV MLD QJ
/IDE1R 1' 3, 1R 1' $1 &R X UWRRKLQ/G DWKIURKKRIR X U IVHRLWR O R G
3 U R MDHORBAK BI$'2 3RV W G R R O D @WR LIBWR W X S S REAWWIEOD ID B G

SYROQOGWHFKHUMHEHHBDRWKHUFRRXXUMKRQURU

SXWKHROQWULEXWLRQV

&RQFHSWXPOIYDWWRK®GRORBILVXDOLIDIMARQ
,QYHVW EDW B RQ
TULWLRULJGQDBAL) 3%

"ULWLOQHYLHGLWEQ) 3%

&RPSHWQ@HUHVWYV

7KBXW IGRIEQRRP S HW QQ 3 OWVDIDU HV W V

'DWIDDQBDWHODYDQAWDELOLW)\

‘H XVWKBDRFN GVHOALN QB W DUWRHANKHX P D&R Q Q H FAUARMH FWJHOHD V H

GRZQORDRIWWSY GE KXPDQFRQQHFWRPH RWRWDW@WDWRRPMHFWYV

XQLTVXHEMXGONE LI THWBE@RP DD QWH VW L IWNNHBRV KW XTK H
PLQLBDBSURIPB\OIHBDH H@RWHK7DQIG)7 ] RUPBWSHRGW@&KRLFH
RIEUDSMUFHOVGBEWIEFRK® UR S RKHE GHFRGLQ H OMHDWKRSEWLPL]HG

GHFRGEGRGIMWE KHR Q VW BRXFWDLBED SIKWRD G XEODFOLQQEKOROORZLQJ

UHSRVKWWSY JLWKXE FRP ]JKDQJ\X XVWF JFQBWXWRULDOBWHVV
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5HIHUHQFHYV

$0VWRMWHDN VG HDUPD BQ&DPPRXQ6SRUQV ORGHOLRH
,PSDRWHVLRQ@VKHXPD®UD3/Q6&RPS YW R O
KWWSV GRL RUJ MRXUQDO SFEL
%DUFR %XUJHV& +DUPYW 3 3SHWHUSVH®FKODJ%D/&R UE HOW W D
*ODVWHU &XUWA VMLV )HOGWLRODQ% U\DQ WD UWD H\
YRRWH W MRUN3ROGUDBRLWK-RKDQVHQ+%6/Q\G U= 9D Q
(VVHQ& )X Q FWLLGR KX PDRRQ QHFWRPMN I D5QGQGLYLGXDO
GLIIHUH@HKD YLHRUUR,PODBES LWQKE-RQQHFWRP H
KWWSV GRL RUJ M QHXURLPDJH
%DVVHBVW XOORRUH +XPDBUDQLQWZREMD OWELVHEXWASLQ
1HXURO + KWWSV GRL RUJ &2 E H G GG
%HWBHO%DVVHBVW 0XOWL EEDIDGW Z RIHNKW R, PPXIGIFWLRQDO
$UFKLWRRMWEUBLQ +
KWWSV GRL RUJ M QHXURLPDJH
%OXPHQWVDBIXEGL*ODV\WHU 9DQVVHQ& 8IXUEL@®HKUHQV-
6P L \WKO 6SDWERQY W KD IHUHD® K U F B OFONY KEHURDRLQN K
UHVWLQUOY WBWWR,PDJH =
KWWSV GRL RUJ M QHXURLPDJH
%XOORRBSRUQV &R P S CEHUDQ QW Z RIWND\BWKK H R U Bl @/ 6 R\NAL V
VW U X DX QPW VRQDKIPDASH YLHXURVFL +

KWWSV GRL RUJ QUQ

%XOORRUWDVVHBVW % UDIUDSEKYD S KRR DB EFOW KX P DEU DL Q
FRQQHFWROBHY&OLBW\FKRO + KWWSV GRL RUJ DQQX
FOLQSV\

&KULVWR SGGHHE DU W +D\QHV "HF R G MOKER Q W IR ® WWEIX®R U W
7HUPHPRUVURPXPDQLV XDIXED UL BRDWHI[HXURVFL =
KWWSV GRL RUJ -1(8526&,

&KULVWRIKBDBNE& 6 SLWWUIHRHO VB PD+D\QHV ' 7KH
'LVWULEXWRER U N LOQHP R UNU H QeARI @ F L +
KWWSV GRL RUJ M WLFV

&ORWV 5RWW\WFKDLWG5 )R[3 7 (LEFNKR 1% &RPSDURWRMUXFWXUDO

FRYDULDLOWKQ FWERQRE FWNSLS'UMDIHFKHAS OENDIR®Q YHVWRIDWLRQ
W KOHHD YW HWQIMRABIXUR,PDJH +

KWWSV GRL RUJ M QHXURLPDJH
&ROMH: ,WR %DVVHE WFKXOW] $FW LNOLRRZY UBHVWLQJ VWDWH
QHWZREBDSHR/I QLWL RW LY DI MRHXW RV FL
&UDGGRRN-DPHY $ +ROWI]KILPHNXN: 3 OD\EHUWJ6 $ZKROH
EUDIDGDWOBYHU D WRS® WE R Q QW UWSIHFHA OOW HXRB U D L Q
0DSS + KWWSV GRL RUJ KEP
(LFNKRI%<HR% 7 PHQR® ,PDJLQJ EDD/WFH O @ PWKHHRIVQ
EUDLRQWHYLHXURVFL + KWWSV GRL RUJ v
(ULNVVRORJIHO. /DQVQHBHUJRFWUL\EHUJ 1HXURFRJQLWLYH
$UFKLWRERMXNIEHPRUMHXURQ #
KWWSV GRL RUJ M QHXURQ
)DQ/ /L+ =KXR =KDQ<J :DQJ- &KH®D <DQ3 &KX& ;LH6 /DLUWG5
JR[3 7 (LFNKRI%<X& -LD Q7 7KHXPD®UDLQQHWEP W
1H 2% U DSWVDO®DN R&RQQHF\WURRDW HRAHWXBIRU W H[  +
KWWSV GRL RUJ FHUFRU EKZ

*ODVVWHU &RDOVRAS5RELQYRQ+DFNRU +DUZHOMFRXE8JXUELO
$QGHUWVVRBFNPRQQR-HQNLQWRB®LWKO 9D QVVHQ&
$PXOWL BRGPBORIDXPILRBUHEBDWBWXUH =

KWWSV GRL RUJ QDWXUH
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*ODVWHU 6RWLURSRXOFOWR @ &RDOWVR®)LVF #6C Q G H U V-V/R X
- -EDEG6L:HEVWHWBROLPHRUODQVVHQ& -HQNLQWRQ
7KIPLQLBDG SURFENVYH QRWHMKPDORQ QHF WRRMH FW
1IHXUR,PODBESLWKIRQQHFWRPH
KWWSV GRL RUJ M QHXURLPDJH

+DDQ + )GH&RZHS 2 QW KXV H | X ORDIE M BIVQ (& K H 5-D W K ZLDQ V
YLVLRIHQRIGFL + KWWSV GRL RUJ M WLFV

+DUULS/RQRQYJ '"HF R G UG HR KR QW R WX BONPEPRUD
HDUWQW PO DBWXUH + KWWSV GRL RUJ QDWXUH

+D[EV 9 OXOWLYDLW IPBQRMDS, 7KH DUEMILQQLOIVR,PDJH

+ KWWSV GRL RUJ M QHXURLPDJH

+D[E} 9 &RQQRIOOIXQWXSDBOOL 'HFRGUBX BHSUHVHQWDWLRQDO
6SDFBVLQXOWLYDOM BWBQ\YQQEHYLHXURVFL +
KWWSV GRL RUJ DQQXUHY QHXUR

+D[EY 9 *REEL®L)XUHO / ,VKBL6FKRXWHG@LHWILQL
'LVWULERBHHEU O DLSHES QK V H QRW D MHD\R B B M H.RYW\Q WMHIPG R U D O
FRUWHLHQFH = KWWSV GRL RUJ VFLHQFH

+HDUQH OL®BO .HDQ®% 35HSRAY $QWLF$ YBLROH : SFWLYLW\
|0 RZQ G H U D ELQQRIU P DL@ELUADRFW L Y DV BR Q@ LMY RIQL]R S K&FHQ L D
$GY HDElI KWWSV GRL RUJ VFLDGY DEI

+RQH& - 6SRUQV "\QDPLFR®@VH T X ROFALRERU WILHF\D DR U N V
+XP%U DDB S + KWWSV GRL RUJ KEP

+XWK* ILVKLPRWRS$ 7 *DOODPQW $FRQWLQXRRDASDF H
GHVFUWERHMYSUHVHRWRRXRRREMEOWFWERW HJRE URWK/H
KXPDEUDLBXURQ = KWWSV GRL RUJ M QHXURQ

,WR +HDUQHLBO&RFX]]® &ROMH: 'LVFRYHVHKIRP SXWDWLRQDO
S5HOHY R FHDLHW ZRUMND QL] D'W HRMIRI @ F L +
KWWSV GRL RUJ M WLFV

/L+ )DQ< ,QWHU S UH.W &G M UEDWVIDE IDF R GRINDXIE W DV WELUDALVD
VW DMWIRIQFWDRXVQRQW UKXDQFWDRIGZB®QEGR YKRUW WHUP
PHPRUWHF X UUHDQ@BI &V Z RILINKW R, P D J H

KWWSV GRL RUJ M QHXURLPDJH
/LDR 9DVLOBNRYH < 6PDOO XKKPORU DQ W Z RBHNW S H FIDMLGY H V
FKD OO HMXHMBEREHKDY +
KWWSV GRL RUJ M QHXELRUHY
0D/ =KDQJ =KDQW &KHQJ =KXR 6KL /X< /L: <DQ#% :DQJ-
)DQ/ -LD Q7 %$, THRQGLYLG XBEPDRHW HRDOVR JXKDISEJ

*UDSBKR QYR O XIMMRZRAVDW SV GRL RUJ
ODUJXOLHYKRVE 6 *RXOBV)DONLHZLFXQWHQEXUDQJY
%H]IJFQ(LFNKRI%&DVWHOODARW ULOGHWIIHULHWPDOOZRRG
- 6 L W X DVKGBI J D X O WQ A VGIRRORIDSIU L Q BIUDIEARHPOW UR V FD O H
FRUWRLIFID® L ]| BWRFDY$E D G F L +
KWWSV GRL RUJ SQDV
OD\HU 6 %LW\WGHIUWNROLOHGREZVNRIHEBO/LQGHQ -
&RPPREHXVEBVW LRI MYXBONPEPRDQBW W H QMM RRY, P D JH
+ KWWSV GRL RUJ M QHXURLPDJH
OLWFRHOGOKLQNDE YD UOBREKDQJ 0 ODODYH ODVRR $ -XVW
0 $ 3UHGLFWRDR® U DSLFQV LM WRF LDWAMGHH D QLR IR X Q V
BFLHQFH % KWWSV GRL RUJ VFLHQFH
ORWWROIBYAKDIUGDUT»HOIDWKPDBLULYIXHVPXUIHW
0DS S LRRIWERHS UHVHQWIKWLRIFWHUHEHBOXPQ  +
KWWSV GRL RUJ EUDLQ DZV
1ILVKLPRWRS$ 7 IDVHODULNQMD® I<XI% *DOODQW
SHFRQVWUYXFWRRHULHQRBY DLW HYLRWNEHGQ DW RRY OB X U U
%LRO % KWWSV GRL RUJ M FXE
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2UWHIDURVVBURYHYIL- ORXUDO ) 9DQGHUJKH\QVWUDSK

6LIQIURFHVYZYBUY KKD OO HDAIESE\S O L F DI IRAEQ(V +
3ROGUDSN ,QIHUUH QWD WHRPHXURLPDDWPIRBHYHUVH

J QIHUMMPM JH 6FIDFORGLIHIXURQ

KWWSV GRL RUJ M QHXURQ
3ROGUDSNDOFKHQNRQVRQ '"HFRGMQXIBUJH 6BBVQK RV X U H

% UDXQ FWE\R QD V V LOINIQY/E V@D WHWR\D\G L Y L G X TFAKX\R IOL

+ KWWSV GRL RUJ M [

3ROGUDSNXPIRUG 6FKRQEHUDODU%DUPBQEDUNRQL

'LV FRY HUH.GD WA IR ¥ Bl H@ES U DR Q GH Q WIDWR U BWU PR SLF

ODSSLBR6&RPS YW R

KWWSV GRL RUJ MRXUQDO SFEL
3XOYHUPHURPDVHO®RQQLQJIJVHQ 6B KR PHUYHNRUYV

% LRORFIR G D @/ B QR XMMBI @ ZRRIGHORR J Q LY QYFMVLLICRAH Y

1IHXURVFL + KWWSV GRL RUJ v
4XLDIYXLURSID 30XJILQRXPDOHPR WG YD QWK B ® O HIQ 8 V

,QVLJIKRPXPDELQJIOH 1HXERDGEE DO +

KWWSV GRL RUJ M FHOO
S5LFKLBUGLLOPDBFKZDBWIXLOOHXPIAHM 9LOOH 'HFRGLQJ

EUDULWWDWRMS5,FRQQHFIWDIEMXUR,POXEWL Y BB RBWDENG

QUDBHDGLQJI = KWWSV GRL RUJ M QHXURLPDJH

5RVH® 4+DOJUHQ $:KROH &RUMRIED E LIO LXYWIBFQ FWRJUD SK\
&RQQHFWRPAMURWWSY GRL RUJ (1(852

SRVHQEMUJEFKHLQRYWHH@H6 $YHUW\: .ZRQ< +)LQQ6 5DPDQL
5 4LX0 &RQVWBEOKXQ 0 ) X Q F W LFFRR@IONGH FSWLHYG MAW V
F KD Q 1LHD/W W HRBEWLHRUDYFHLGRP\VL\D X VBIDYY Q BR Q WAKWR ED V6B D G
6FL + KWWSV GRL RUJ SQDV

6FKDHBHLRQXB *RUGR® /DXPDQ@Q2 =XR 1 +ROPBV- (LFNKRII
6 %<HRW 7 7 /JRFDO *GREFE ORM\KHP@&QH UH BRIRDIOV H |
|UR,RW U LQWREW LSRRGIDMM F B\AL, WLHAM\RRER U W H[ 1 < +
KWWSV GRL RUJ FHUFRU EK]

6FKRQ 1HZPDBN 5RVY% 6 6WH& Q $:RUN LOHIP R 98X | 1IHQ
3DUDKLSSRFHDPARIOOL GHQFRP/RDE IHBWUMIHOBHULRG
GHURRUWH[ + KWWSV GRL RUJ FHUFRU EKY

BFKULPSIXELOLX\RQ3 ODMDM 5DMDOLGIKDWD % .D U.
%DVKLYDB@HVFRWW*BRIHJU6FKPLGWDPLQV . 'L&DUOR

%UDLQ 6KRB&UW L LIHDIBQV Z RRIZE M BHW R J Q LW RR/Q/

%UDLQ ELMBILY KWWSV GRL RUJ

BHOYDE BMXRIVZHO®VS 9HGDQWDFIDULNKGDWUD  *UDG

&$0 9LV XPSOD QD WIRRMHIHWZRYUNVD G LHQW READVWHG DQWL R Q

- &R P SXWV * KWWSV GRL RUJ \Y,

6 KLUHY 5\D@GL5\NKOHY(NDHQR® *UHLFQXV '"HFRGLQJ
6XEMHFW&BIQHRW Y WIHVKKROH %&JAQQH FIVOLW WEH QM E
&RUWH[ = KWWSV GRL RUJ FHUFRU EKU

6SRUQV *UDSKKHRHWKREGSOLFD@®WUR@IW ZRUMNO R IKBIVQ
IHXURVFL %

6SRUQV 7TKHRQ 5DQGRPUQALFLHEROQRMQ&GRPSOHIDPLFV
JUR@QWPSXWXURVRERWWSY GRL RUJ IQFRP

6SULQIJHREFHBYRYLWV®UR[ 5SLHGPLOOHUG6WULMNSDP S O L7KLHV \
$ABRQYROXIWMRQDO

6XUH] ( SLFKDUWGY/ DMRLHLYV L% /HD U QIX@QFWURBVWUXEW XUH

QHXURPRWIHBW Z RIWDNWD FKQWH O Ot
KWWSV GRL RUJ \Y,
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7DYRURQHX 3 0DUY % 6PLWKO %HKUHQV-EDEGL 7DVN IUHH

05,SUHGLOWNVYGGIX B O H @FRHDERW LG WIS N U | R U P®RLAHDQ F H
+ KWWSV GRL RUJ VFLHQFH DDG

S8UFKSV $UPR]DORUHBX%HQKDMBWLSXELDQUEDR %HOBHF

0,67$PXOWL UHYROKNORREN E R/E R Q@IOW Z FOUNAS H QH V
KWWSV GRL RUJ PQLRSHQUHV

9DURTXDXpDURQQHIMLQVFEPILOWD UGLUKRQ 'HWHFWILRQ
%UDXQFWLRQDO &R Q& HFHGERALW \V DM NHQMAIRXS /HYHO
&RYD U LORYFHIOLQ@UD Q7] 1IDYDE 30XL:P3 : 9LHUJHYS UGV
OHGLEPDIERPSXWIQERPSXWHU $ QW N UWYHE) W& R,Q
JHFWXRWH®RP S X @HLUH QFHJ L Q% H WU OH DG H OES$ U

KWWSV GRL RUJ B
9DURTXDX§FKZDWYWIROGUDENDXWKBHHAGRN 3ROL-QH67KLULRQ
% $WODRHR/J Q LIMMAQU JH NKP DEUDRMSSLEY26&RPSXW
%LROH KWWSV GRL RUJ MRXUQDO SFEL
'DQJ; /LDQJ -LDQJ 1IJXFK% $=KRX :DQJ< :DQJ+ /L< =KX<
X ) *DR- 4LX% '"HFRGID@QID S S LVQD VW DRI KKHX P DEU D L Q
YLOBHHSBHDU@K®© % U DODS S +
KWWSV GRL RUJ KEP

<DPDVKLWRVKLKDUYDVKLPRWRKDWDFKLNOZBDNBXL<DPDGD
7 ODWVXNDZINDG®D 7DQDKEI& .DVDL .DWR 2NDPRWR
6H\PRXWJ7DNDKDVKRZDWR,PDPL}X $SUHGLFRGRQ
ZRUNPBPRODFURD OWEV\FKLBWWHEVHQRKRROH EXQEWLRQDO
FRQQHFWLYHW\ KWWSV GRL RUJ H/LIH

<HR% 7 TULHQH® 6HSXOFBMEXQFEX% /DVKNDUROOLQUKHDG
5RIIPDQ 6PROOHU=|OOHBROLPHRDLVF®OLX+ %XFNQHU
5 / 7KHRRUJDQL |OM/KKR@P DFHUHEBD @& WW L PBWGRWULQVLF
IXQFWERQRBFWLMKWRSK\VLRO =
KWWSV GRL RUJ M Q

=KDQJ THWUHXLUPRBHOBHF )XQF W LDRIQDFONVPMXRIFR J QLWL Y H
VW DXWH\G Bl HI$) D § R Q Y R O XH\WXLLRRQ P D J H

KWWSV GRL RUJ M QHXURLPDJH
=LHOL®QWNHQQDWDV=KRX 6HHOHA IHWZRUNWOHXHY XUDO
FRYDUUDWRKIHYHORSD@DREDWGED GFL +

KWWSV GRL RUJ SQDV
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